Recovery Plan Draft—Arid Upland and Riparian Species

H. GianT KANGAROO RAT giant kangaroo rat is the largest of more than 20 species
(DIPODOMYS INGENS) in the genus (Grinnell 1922, Hall 1981, Best 1993).
Grinnell (1932) reported a mean mass of 157.0 grams

1. Description and Taxonomy (5.54 ounces) for 15 adult males and 151.4 grams (5.34

_ ) ) ounces) for 7 adult females. Adult Heermann’s kangaroo
Taxonomy—Dipodomys ingensvas described as  rats average 65 to 80 grams (2.29 to 2.82 ounces), with
Perodipus ingendy Merriam (190d), who listed the  maximum weights not exceeding about 90 grams (3.17
type locality as Painted Rock, 20 miles SE Simmler, 5y nces) (williams 1992); the hind foot also has five toes
Carrizo Plain, San Luis Obispo, California. The type py; individuals’ feet usually measure less than 45
locality was amended to 41 kilometers (25 miles) SE of nijlimeters (1.77 inches) (Best 1993). Average weight
Simmler by Williams and Kilburn (1991). The genus f san Joaquin kangaroo rats is less than 45 grams (1.59

namePerodipuswas used for several years to include all ounces), and they have four toes on each hind foot.
the kangaroo rats with five toes on the hind feet. GrinneIILength of the hind feet do not exceed 39 millimeters

(1921) relegateBerodipugo a synonym obipodomys (1.54 inches) (Grinnell 1922).
This taxonomy has been sustained in the latest taxonomic
review of the family Heteromyidae (Williams et al. 2. Historical and Current Distribution
1993).
Historical Distribution.—Up until the 1950s

Description—The giant kangaroo rat is adapted for colonies of giant kangaroo rats were spread over
bipedal locomotion (two-footed hopping) (Eisenberg hundreds of thousands of acres of continuous habitat in
1963). The hind limbs are large compared to the size othe western San Joaquin Valley, Carrizo Plain, and
the forelimbs; the neck is short; and the head is large an€uyama Valley (Grinnell 1932 Shaw 1934, Hawbecker
flattened. The tail is longer than the combined head andi944, 1951). The historical distribution of giant
body length and has a dorsal crest of long hairs towardkangaroo rats encompassed a narrow band of gently
the end of the tail, terminating in a large tuft (Figure 37). sloping ground along the western edge of the San Joaquin
Large, fur-lined cheek pouches open on each side of theyalley, California, from the base of the Tehachapi
mouth. The pouches extend as deep invaginated pocketgountains in the south, to a point about 16 kilometers (10
of skin folded inward along the sides of the head miles) south of Los Banos, Merced County in the north;
(Grinnell 1922). the Carrizo and Elkhorn Plains and San Juan Creek

watershed west of the Temblor Mountains, which form

Identification.—Giant kangaroo rats are distinguished tne western boundary of the southern San Joaquin
from the coexisting species, San Joaquin kangaroD rat ( Valley; the upper Cuyama Valley next to and nearly
nitratoideg and Heermann's kangaroo fatieermanni  contiguous with the Carrizo Plain; and scattered colonies
by size and number of toes on the hind foot. The hind feeg, steeper slopes and ridge tops in the Ciervo, Kettleman,
of adult giant kangaroo rats each have five toes and arpanoche, and Tumey Hills, and in the Panoche Valley
longer than 47 millimeters (1.85 inches) (Best 1993). The(rigyre 38). Within this circumscribed geographic range
were about 701,916 to 755,844 hectares (1,734,465 to
1,867,723 acres), which included different estimates of
the amount of nonhabitat depending on different
assumptions. The most liberal estimate of historical
habitat was about 631,724 hectares (1,561,017 acres;
Williams 1992).

Current Distribution.—The species population is
currently fragmented into six major geographic units: A)
the Panoche Region in western Fresno and Eastern San
Benito Counties; B) Kettleman Hills in Kings County; C)
San Juan Creek Valley in San Luis Obispo County D)
western Kern County in the area of the Lokern, Elk Hills,
and other uplands around McKittrick, Taft, and
Figure 37. lllustration of the giant kangaroo rat (drawing by Maricopa; E) Carrizo Plain Natural Area in eastern San
Jodi Sears, based on photo © by D.F. Williams). Luis Obispo County; and F) Cuyama Valley in Santa
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Figure 38 Distributional records of the giant kangaroo (Bipodomys ingens).
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Figure 39. Locations of extant populations of giant kangaroo (aigodomys ingens).

Barbara and San Luis Obispo Counties (Figure 39; 3. Life History and Habitat

Williams 1980, 1992, O'Farrell et al. 198 AVilliams et

al. 1995). These major units are fragmented into more Food and Foraging—Giant kangaroo rats are
than 100 smaller populations, many of which are isolatedPrimarily seed eaters, but also eat green plants and
by several miles of barriers such as steep terrain withinsects. They cut the ripening heads of grasses and forbs
plant communities unsuitable as habitat, or agricultural,and cure them in small surface pits located on the area
industrial, or urban land without habitat for this species. Over their burrow system (Shaw 1934, Williams et al.
Extant habitat was last estimated to be 11,145 hectare$993). They also gather individual seeds scattered over

(27,540 acres), about 1.8 percent of historical habitatthe ground’s surface and mixed in the upper layer of soil.
(Williams 1992). Surface pits are uniform in diameter and depth (about 2.5

centimeters, 1 inch), placed vertically in firm soil, and

Within the area of currently occupied habitat, filled with seed pods. After placing seeds and seed heads
populations of giant kangaroo rats have expanded andh pits, the animal covers them with a layer of loose, dry
declined with changing weather patterns since 1979. Atdirt. Pits are filled with the contents of the cheek pouches
their peak in 1992 to 1993, there probably were about 6 taafter a single trip to harvest seeds. Before being moved
10 times more individuals than at their low point in spring underground, the seeds, including filaree and peppergrass
of 1991, when a majority of the 11,145 hectares (27,540(Lepidium nitidum), are sun-dried which prevents
acres) probably was uninhabited and most of the rest wamolding (Shaw 1934).
inhabited by less than 10 percent of peak numbers

(Williams 1992, Williams et al. 1928 Williams et al. Individuals in many populations dd. ingensalso
1995, Allred et al. in press, Williams and Nelson in press,make large stacks of seed heads on the surfaces of their
D.F. Williams unpubl. data). burrow systems (Hawbecker 1944, Williams et al.
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1993). The material is cured, then stored underground.had a short, winter reproductive season with only one
Amounts cached in surface stacks may not corresponditter produced and there is no breeding by young-of-the-
with annual herbaceous productivity. No stacks wereyear. This was true both in years of high plant
found in 1990, a year with no seed production, and 1991 productivity and drought. In contrast, populations at low
a year with the second highest plant productivity betweendensities continue to breed into summer during drought.
1987 and 1994 (Williams and Nelson in press). In 1990, a year of severe drought and no seed production,
most females appeared not to reproduce; the few that
Grinnell (1932, p. 313) examined three nursing bred apparently failed to raise young. In most years,
females who had their cheek pouches “literally crammedfemales were reproductive between December and
with green stuff’, and speculated that green foliage mightMarch or April, but in colonies with low densities,
be an important part of the diet during lactation. Otherreproduction extended into August or September.
individuals, including a young female and adult males,
were captured with foliage and fruits of peppergrass and  Giant kangaroo rats can breed the year of their birth
foliage of filaree in their cheek pouches (Grinnell when environmental and social conditions permit
19323). In captivity, giant kangaroo rats have been (sufficient food and space). At the Soda Lake colony,
maintained for periods from 2 weeks to more than 2 yearguvenile females had their first litters at an estimated
on a diet of air-dried seeds, consisting primarily of millet, mean age of 5 months. Some females had 2 to 3 litters per
oat, and sunflower, occasionally supplemented withyear. This relatively high rate of reproduction probably
green plants. Of the green plants, captives preferredvas promoted by high plant productivity and low
forbs to annual grasses, and usually ignored the blades gfopulation density (Williams and Nelson in press).
perennial grasses (Williams and Kilburn 1991). Shaw
(1934) found a live insect of the bee and wasp family in  Little information is available on litter size and none
the cheek pouch of a giant kangaroo rat. EisenberceXists for age-specific litter size or a specific mating
(1963) kept a giant kangaroo rat in captivity on a diet thatsystem. The mean of known embryo counts and litter

included seeds, lettuce, and mealworm (darkling beetle)sizes is 3.75, probably a value higher than the number
larvae Tenebriosp.). born (Williams and Kilburn 1991, D.F. Williams unpubl.

data). A majority of females may have from 2 to 4 young.
Giant kangaroo rats forage on the surface from

around sunset to near sunrise, though most activity takes The major time for dispersal of giant kangaroo rats
place in the first 2 hours after dark. Foraging activity is seems to be following maturation of young, about 11 to
greatest in the spring as seeds of annual plants ripent2 weeks after birth. However in years of high density,
Typically, plants such as peppergrass ripen first, andwhen most or all burrow systems are occupied, most
early caches, mostly in pits instead of stacks, consist ofyoung appear to remain in their natal burrows until
pieces of the seed-bearing stalks of this and other earlyopportunity to disperse arises or they finally are driven
ripening species. The ability to transport large quantitiesoff by the mother or one of the siblings. Under these
of seeds and other food in cheek pouches and their highlgircumstances, death or dispersal of the resident does not
developed caching behaviors, coupled with relatively leave a burrow system vacant for long. Williams and
high longevity of adults with established burrow Nelson (in press) found on a study site at Soda Lake, San
systems, probably allow giant kangaroo rats to endure-uis Obispo County that more females than males
severe drought for 1 or 2 years without great risk of dispersed although males more often moved longer

population extinction (Williams et al. 1983 D.F. distances. Females had a nearly 60 percent greater
Williams unpubl. data). survival rate than males. Dispersal of adults with

established burrow systems was occasionally detected,;

Reproduction and Demography-Results of studies  one adult male moved more than 120 meters (131.2
conducted between 1987 and 1995 in colonies on theyards) from his established home to take up a new
Elkhorn and Carrizo Plains indicate that giant kangarooresidence in a new burrow system he constructed
rats have an adaptable reproductive pattern that igWilliams et al. 1998, Williams and Nelson in press,
affected by both population density and availability of Williams and Tordoff in litt. 1988).
food (Williams et al. 1998 Williams and Nelson in
press, Endangered Species Recovery Program unpubl. Estimated home range size ranges from about 60 to
data). During times of relatively high density, females 350 square meters (71.8 to 418.6 square yards). There is

27



Recovery Plan Draft—Arid Upland and Riparian Species

no significant difference in size of home range betweenacted as one large population, though the genetic data
sexes. The core area of the territory, located over thestrongly suggest that the inhabited areas there have gone
burrow system frecinc) is the most intensely- used through episodes of substantial expansion and contraction
location in the home range (Braun 1985). Most often,in size (Mosquin et al. in press). This is consistent with
territories are occupied by a single animal (Grinnell recent observations from population censuses (Williams
1932a, Shaw 1934). 1992, Williams et al. 1998 Williams and Nelson in

press, Allred et al. in press, D.F. Williams unpubl. data).
Estimates of density, employing both trapping and

counts of precincts ranged from 1 to 110 animals per In the north, the population along the edge of the
hectare (1 to 44 animals per acre) (Grinnell 9&2aun Valley at the eastern base of Monocline Ridge (San
1985, Williams 1992). Changes in density generally Joaquin Valley population) is substantially differentiated
coincide with amount of rainfall and herbaceous plant genetically from the other large population in the
productivity, though numbers in populations studied in southeastern end of Panoche Valley (Figure 41). These
1989 remained high despite drought and low planttwo populations show little evidence of gene flow
productivity (Figure 40). Large seed caches made inbetween them, and the San Joaquin Valley population is
spring 1988 probably carried individuals through 1989 closer genetically to the Carrizo Plain population than
and 1990 during drought (Wiliams et al. 1893 any other of the semi-isolated northern populations.
Williams and Nelson in press, D.F. Williams unpubl. Clearly, this represents the remnant of the historical
data). The population on the Elkhorn Plain typically was population that was distributed along the western edge of
at much higher density than other populations recentlythe Valley between Merced and Kern Counties. The two
studied, and fluctuated less than populations elsewherdarge, northern populations (San Joaquin Valley and
suggesting that the habitat on this part of the ElkhornPanoche Valley) appear to have been the sources of the
Plain is some of the best remaining. small, semi-isolated populations on ridge-tops in the
Ciervo and Tumey Hills. These latter populations are
Population Genetics—Partial results of on-going differentiated from both of the large populations, and
studies of population genetics of giant kangaroo ratsfrom each other. They appear to have played the major
provide guidance for designing a recovery strategy. Therole in gene flow between the Panoche Valley and San
northern populations in Fresno and San Benito Countiegioaquin Valley populations. Interpopulation movements
are highly differentiated genetically from the southern appear to have been achieved over relatively long periods
populations on the Carrizo Plain Natural Area. in a stepping-stone manner between small populations on
these ridge tops. Though small, they contain a significant

The genetic structure of the Carrizo Plain population proportion of the rare and unique genes of the northern
differs from northern populations in that it has effectively population (Mosquin et al. in press).

The genetic studies show thetfective population
size(number of successfully-breeding individuals) in the
north is smaller than current population size, indicating
there has been alarge increase in the northern population
size very recently. This is consistent with the increase
measured after the end of the drought in 1991 (Williams
et al. 1995). In the south, estimated effective population
size is slightly greater than current population size,
indicating that current and historical population sizes are
approximately the same (Mosquin et al. in press).
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Recovery Program unpubl. data). of kangaroo rats show most movements are less than 100
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Figure 41 Distribution of extant colonies of giant kangaroo (Bipodomys ingensh their northern
geographic range (Williams et al. 1995). A—colonies along the eastern base of Monocline Ridge and
the Tumey Hills; B—Panoche Valley colonies; C—colonies along the crest of the Ciervo Mountains.

meters (328 feet) and rarely as much as 1 kilometer (0.6Hawbecker (1944, 1951) and Tappe (1941) corroborated
mile) (Jones 1988, 1989, Williams and Nelson in press).Grinnell's observations, finding that giant kangaroo rats
The genetic data suggest that effective distances arexcluded all other nocturnal rodents from areas where
several times greater than 1 kilometer. There are too fewthey occurred.

data, and analyses are too incomplete to make a precise

estimate, but they do suggest effective dispersal over Braun (1983), however, found that a population of
several kilometers and through highly inhospitable giantkangaroo rats on the Carrizo Plain, San Luis Obispo

habitat in the northern population (Mosquin et al. in County, did not exclude other species of rodents to the
press). extent reported by others. Braun (1983) believed that the

lack of exclusivity supported the hypothesis that this
Behavior and Species Interactions-Little direct population was living in suboptimal habitat.
evidence exists on aggression by giant kangaroo rats, but
they seem to be much more aggressive than the two co- The giant kangaroo rat, by its relative abundance and
occurring species. Wherever giant kangaroo rats werdurrowing activity, is a key species (i.e., keystone
found by Grinnell (1938), they dominated the species)ingrassland and shrub communities (Goldingay
community to the exclusion of other rodent species.€t. al. 1997). When abundant locally, giant kangaroo rats
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are a significant prey item for many species, including than 11 percent) in areas with about 16 centimeters (6.3
San Joaquin kit foxes (an umbrella species), Americaninches) or less of annual precipitation, and free from
badgers Taxidea taxus coyotes Canis latran$, long- flooding in winter (Grinnell 1932 Shaw 1934,
tailed weasels Mustela frenaty burrowing owls Hawbecker 1951). However, more recent studies in
(Athene cunicularig barn owls Tyto albg, greathorned  remaining fragments of historical habitat found that giant
owls Bubo virginianu¥ and short-eared owlsAgio kangaroo rats inhabited both grassland and shrub
flammeuy. Snakes seen within giant kangaroo rat communities on a variety of soil types and on slopes up to
colonies included the coachwhipMésti- cophis  about 22 percent and 868 meters (2,850 feet) above sea
flagellum), gopher snakeRituophis melano- leucls level. This broader concept of habitat requirements
common king snaké émpropeltis getulysand western  probably reflects the fact that most remaining
rattlesnake @rotalis viridis; Williams 1992). Giant populations are on poorer and marginal habitats
kangaroo rat burrows also are used by blunt-noseccompared to the habitats of the large, historical
leopard lizards and San Joaquin antelope squirrels. Omopulations in areas now cultivated. Yet these studies
the Carrizo Plain Natural Area, the endangereddemonstrated thatthe preferred habitat of giant kangaroo
California jewelflower grows primarily on the burrow rats still was annual grassland communities on gentle
systems of giant kangaroo rats (Cypher in litt. )94n slopes of generally less than 10 percent, with friable,
spring, precincts show as distinct, evenly-spaced, darksandy- loam soils. Few plots in flat areas were inhabited,
green patches because of the more lush growth ofprobably because of periodic flooding during heavy
herbaceous plants compared to intervening spacesainfall (Williams 1992, Williams et al. 1995, Allred et
(Grinnell 1932). Measurements of plant productivity al. in press).

on and off precincts over an 8-year period show that

when rainfall was sufficient to promote growth and  Below about 400 meters (1,312 feet), at Panoche
fruiting of plants, the net productivity of herbaceous Creek in western Fresno County and in the Lokern,
plants was two to five times greater on precincts thanBuena Vista Valley, and Elk Hills regions of the southern
surrounding ground (Hawbecker 1944, Williams et al. San Joaquin Valley, giant kangaroo rats are found in
1993, Williams and Nelson in press). Further, growth of annual grassland and saltbush scrub. Scattered common
herbaceous plants on precincts contained about 4 percend spiny saltbushes characterize areas where giant
more protein than plants from surrounding ground. kangaroo rats are associated with shrubs. The most
These differences were attributed directly to the presenc&€ommon herbaceous plants are red brome, annual fescue,
and activities of the giant kangaroo rats (Williams et al. and red-stemmed filaree (Williams 1992).

1993). o
Upper Sonoran subshrub scrub associations support

Activity cycles Giant kangaroo rats are active all year relatively large populations of giant kangaroo rats at
and in all types of weather. They do not migrate or €levations above about 400 meters (1,312 feet). In the
become dormant or torpid.  Although primarily southern portion of the extant geographic range of giant
nocturnal, giant kangaroo rats have been seen abovkangaroo rats, these communities are characterized by
ground during daylight, including midday in the hottest open stands of the dominant shrub, California ephedra.
part of the year (Williams et al. 1983Williams and ~ Annual grasses and forbs, particularly red-stemmed
Tordoff in litt. 1988). Giant kangaroo rats typically filaree, peppergrass, and Arabian grass dominate areas
emerge from their burrows soon after sunset and ardetween shrubs. Giant kangaroo rats are most numerous
active for about 2 hours (time of first emergence to timeWhere annual grasses and forbs predominate, with
of last disappearance). There usually is no second periogcattered ephedra bushes and fewer shrubs such as
of activity before dawn. Animals are above ground only Anderson desert thoif.ycium andersonij)eastwoodia
for about 15 minutes per night. Activity patterns appear (Eastwoodia elegansynd pale-leaf goldenbustocoma
to be unaffected by distance from the home burrow,acradeniavar.bracteosaXWilliams 1992).

snow, rain, wind, moonlight, or season (Braun 1985). . .
Above about 600 meters (1,968 feet) in elevation,

Habitat and Community Associations-Historically, =~ €astwoodia, California buckwheat, winter fat
giant kangaroo rats were believed to inhabit annual(Krascheninnikovia lanatapnd chaparral yuccdgcca
grassland communities with few or no shrubs, well- whipple) are more common on steep slopes (greater than
drained, sandy-loam soils located on gentle slopes (lesgbout 5-6 percent) and sandy ridgetops. Cheesebush
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(Hymenoclea salsolagnd matchweed are common only where almost no plant material remains. Itis not known,
in arroyos. Only satellite colonies of giant kangaroo ratshowever, if they could survive indefinitely if those
or scattered individuals are found in these lattergrazing intensities were sustained for several years.
associations. In the northern portion of the geographic

range of giant kangaroo rats, Anderson desert thorn is Destruction of natural communities to develop the
absent; otherwise, the woody shrubs comprising theinfrastructure for petroleum exploration and extraction
ephedra community are the same or closely-relatecglso has reduced habitat for giant kangaroo rats and

species (Williams 1992, Williams et al. 1995). contributed to their decline, especially in the area around
Coalinga, Fresno County, and in the oil fields of western
4. Reasons for Decline and Threats to Survival Kern County. The small cities and towns along the

western edge of the San Joaquin Valley between
Reasons for Decline—Until the late 1960s and early  Coalinga and Maricopa also have developed on what was
1970s, little land within the historical range of the giant once habitat for giant kangaroo rats. These
kangaroo rat had been permanently cultivated anddevelopments, plus mineral extraction, roads and
irrigated or otherwise developed. Completion of the Sanhighways, energy and communications infrastructures,
Luis Unit of the Central Valley Project and the California and agricu|tura||y related industrial deve|0pment$
Aqueduct of the State Water Project resulted in rapidcollectively have contributed to the endangerment of the
cultivation and irrigation of natural communities giant kangaroo rat, but are insignificant in comparison to
providing habitat for giant kangaroo rats along the west|oss of habitat by cultivation.
side of the San Joaquin Valley (Williams 1992, Williams
and Germano 1993). Between about 1970 and 1979, Threats to Surviva—Rapid, large-scale loss of
almost all the natural communities on the western floorhabitat in the 1970s, and the prospect that habitat loss
and gentle western slopes of the Tulare Basin werewould continue were the principal factors threatening the
developed for irrigated agriculture, restricting occurrence survival of giant kangaroo rats, and main reasons for its
of most species of the San Joaquin saltbush and Valleyisting as endangered. At the time of its listing, relatively
Grassland communities, including the giant kangaroo ratlittle of its extant habitat was publicly owned or protected
(Williams 1992). from possible destruction. Also, there were few
restrictions on broadcasting rodenticides over broad
Use of rodenticide-treated grain to control ground areas (USFWS 1985
squirrels and kangaroo rats also may have contributed to
the decline of giant kangaroo rats in some areas, asrodent Since listing as endangered (USFWS 1987),
control on central California rangelands has been aconversion of habitat for giant kangaroo rats has slowed
common practice during this century (Grinnell and substantially, because most tillable land has already been
Dixon 1918). From the 1960s into the early 1980s cultivated and because of a lack of water for irrigation.
rodenticides such as Compound 1080 were oftenHowever, urban and industrial developments, petroleum
broadcast over broad areas by airplane. Today, there arend mineral exploration and extraction, new energy and
large areas in the Sunflower Valley (western corners ofwater conveyance facilities, and construction of
Kings and Kern Counties), Kettleman and Tent Hills in communication and transportation infrastructures
Kings County, and the eastern foothills of the Panochecontinue to destroy habitat for giant kangaroo rats and
Hills, Fresno County, that show characteristic features ofincrease the threats to the species by reducing and further
giant kangaroo rat precincts, but are unoccupied byfragmenting populations. Though many of these recent
kangaroo rats or ground squirrels. Williams (1992) and future losses will be mitigated for by protecting
believed that populations in these areas may have beehabitat elsewhere, they still result in additional loss and
eliminated by use of rodenticides. fragmentation of habitat. Habitat degradation due to lack
of appropriate habitat management on conservation
Degradation of desert and steppe rangelands byands, especially lack of grazing or fire to control density
overgrazing also might be a factor in the historical of vegetation (including shrubs) may be a threat to giant
decline of giant kangaroo rats, but there is no evidence tangaroo rats (Williams and Germano 1993).
support this hypothesis. Based on remarks by Grinnell
(19322) and Shaw (1934), it is clear that giant kangaroo ~ Though 60 population monitoring plots, range-wide,
rats can survive in areas that have been grazed to a poifidr giant kangaroo rats were established in 1995 by the
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Endangered Species Recovery Program (Williams andWilliams et al. 1995) (Figure 39). The extant population
Kelly in litt. 1994a), there are no funds obligated to carry on natural lands along the border of cultivated ground is
out a monitoring program in the future. Regular splitinto two segments (Figure 41 A). One occupies only
monitoring is essential to any endangered speciesa narrow band about 6.44 kilometers (4 miles) long and
management program. Without monitoring, the effectsfrom about 200 meters (656 feet) to 320 meters (1,050
of management prescriptions cannot be properlyfeet) wide. The other, separated by only a few hundred
evaluated or altered in response to changes inmeters, occupies about 250 hectares (617 acres) in an
populations due to both management actions andoval pattern about 2,400 by 1,200 meters (1.5 by 0.75
environmental variation. Perhaps no active managemenmiles; Williams et al. 1995). Together, they support
program is needed for giant kangaroo rat habitat, but thatbout 27 percent of the entire northern population in
cannot be determined until after several years of rangetimes of high population humbers, and probably more
wide monitoring and evaluation of effects of different than 50 percent in times of lowest population numbers.
land uses on populations. This population represents the “up-slope” remnant of a
formerly huge colony that stretched among the gentle
The possible sale of the Naval Petroleum Reserves irslopes of the western edge of the Valley from around the
California to private interests (Henry 1$§5199%) alluvial fan of Laguna Seca Creek in Merced County,
represents a threat to one of the three largest regionadouthward to Coalinga, a distance of about 97 kilometers
populations of giant kangaroo rats. The giant kangaroo60 miles). During population irruptions it also is the
rat population in western Kern County is isolated from “connector” population to small, scattered populations in
all others, and though at times is fairly widespread, itthe Ciervo and Tumey Hills, and along Panoche and
seems especially sensitive to variable precipitationSilver Creeks (Figure 41 C). The narrow band of habitat
patterns, declining to only a few small areas during for this population is bisected lengthwise and degraded in
drought and after periods of heavy rainfall. Thus, its quality by roads, power lines, and pipelines. Moderate
vulnerability to extinction by random catastrophic |evels of livestock grazing on this property probably have
events (e.g., drought, flooding, fire) seems relatively maintained nearly optimum conditions for giant
high (B.L. Cypher pers. comm., T. Kato pers. comm., L. kangaroo rats in what is only mediocre-quality habitat in
Spiegel pers. comm.; Endangered Species Recovergomparison to historical habitat, but among the better-
Program unpubl. observ.). Any factor that would reduce quality habitat remaining. Any additional loss or
substantially the amount of protected habitat in thatdegradation of habitat from construction of permanent
region would pose a major threat to the population. Theroads and energy conveyance facilities or cultivation
greatest value of the Naval Petroleum Reserves incould pose a substantial threat to the entire northern
California to giant kangaroo rats is the large extent of population.
habitat of varying quality and its connectivity to adjacent
habitat in the Lokern area. Keeping the publicly-owned  Habitat for three of the six regional populations of
portions of Naval Petroleum Reserves in California in giant kangaroo rats include no public or conservation
public ownership ensures that endangered specietands. These are the populations in Cuyama Valley
habitat will be protected during and after extraction of (about 194 hectares, 480 acres), Kettleman Hills (about 1
petroleum deposits. Selling the Naval Petroleum hectare, 2.47 acres), and San Juan Creek Valley (estimate
Reserves in California lands to private interests couldunavailable because of lack of access to private land;
mean a lesser level of protection and less protectedVilliams 1992). All are small and vulnerable to
habitat, overall. And, though petroleum extraction, extinction from demographic and random catastrophic
when done in a manner minimizing surface disturbancesgvents (e.g., drought, flooding, fire), and inappropriate
such as has been occurring recently in the Navalland uses that would degrade or destroy habitat.
Petroleum Reserves in California, would not significantly

threaten this population, other land uses that might occur 5. Conservation Efforts
once the property was in private ownership could risk its ] ]
extinction. Designation as State (1980; Table 1) and federally

(USFWS 1987) endangered has resulted in substantial

Land in western Fresno County at the edge ofhabitat protection for giant kangaroo rats. Most
irrigated ground provides an essential area for recovengignificant has been protection on the U.S. Department of
of the northern population of giant kangaroo rats Energy Naval Petroleum Reserves in California in
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western Kern County (O'Farrell and Kato 1987, CDFG, Service, and U.S. Environmental Protection
O'Farrell et al. 198& 198%h), and on USBLM-  Agency are collaborating in development of new
administered Federal properties (USBLM in litt. 1987, regulations that both will be efficacious and acceptable to
1993). Acquisition of private property in the jointly land owners (R.A. Marovich pers. comm.).

managed Carrizo Plain Natural Area by the State of

California, U.S. Government, and The Nature 6. Recovery Strategy

Conservancy (Table 2) has significantly reduced threats ] )

to the species from dryland cultivation and use of  Recovery of giant kangaroo rats can be achieved
rodenticides. It also has allowed for control of livestock When the three largest populations (western Kern
grazing on this land by the change in ownership from €ounty, Carrizo Plain Natural Area, and the Panoche
private to public. Other significant acquisitions that have Region) and the populations in the Kettleman Hills, San
benefited conservation of giant kangaroo rats have beedU@n Creek Valley and Cuyama Valley are protected and
the land exchanges and purchases within western Fresri@anaged appropriately. Because the giant kangaroo rat
and eastern San Benito Counties by the USBLM, and'S @ keystone species, protection of the above areas will
compensation, donation, and acquisition of parcels in th?€n€fit many other listed species that share the same
Lokern area of western Kern County by the California habitat types..

Energy Commission, CDFG, and The Nature Conservancy _ _ . .
(Table 2). Information on reproductive rates and survivorship

still is insufficient to adequately model population

Substantial progress in understanding the currentviability, though measured population growth strongly
distribution, habitat associations, demography, angsuggests that reproductive capacity of giant kangaroo rats
population genetics of giant kangaroo rats has beerlS @mple to rapidly rebuild depleted population numbers
achieved by a series of research projects, mainlya”d to'expand into newly available habitat[. The pripcipal
supported by USFWS section-6 funds and money fromfac.:to.r in recovery of giant kangaroo ratg is prot_ec_tlon of
the Endangered Species Tax Checkoff Program andgXisting r_labltat and key local populations within the
Environmental License Plate Program administered bythree regional populations.
the CDFG'’s Bird and Mammal Conservation Program.
Additional funding and logistic support for research on

giant kangaroo rats has been provided by the U.S. Bureal o ) i
In press, Williams and Nelson in press), and population

of Reclamation, USBLM, USFWS, and The Nature ) , ) . .
Conservancy. This research has been summarized in genetics (Mosquin etal. in press) of giant kangaroo rats is

series of reports and publications (Williams 1980 sufficient to presume that the species is not threatened by

Williams 1992, Williams et al. 192881995, Alired etal,  noreeding, low reproductive rates, etc., though some
in press, Mosquin et al. in press, Williams and Nelson insmall, isolated populations are at risk from these factors.

press, Williams and Tordoff in litt. 1988). Additionally, POPUIatL0n| responses to §|r|1_V|ronmentaI var|at|0_|r|1_ seen
substantial information on distribution, habitat, and during the last 16 years (Williams 1980, 1992, Williams

population fluctuation has been provided by the U_S_etal. 1993, Williams and Nelson in press,D.F.W?IIiams
Department of Energy through EG&G Energy unpubl. data) suggest that random catastrophic events

Measurements for research conducted at the Nava{e'g" drought, flooding, fire) poses the greatest risk to

Petroleum Reserves in California in western Kern long-term surV|vaI.0f the SpeCI.eS. Protectl.on from
County (O’'Farrell and Kato 1987, O'Farrell et al. 1887 random catastrophic events requires both relatively large

EG&G Energy Measurements in litt. 1995), and for the habitgF areas with varying topography .and habi.tat
southern San Joaquin Valley (Anderson et al. 1991) an&ond!t!ons, and land uses that provide optimum habitat
the Carrizo Plain Natural Area (Kakiba-Russell et al. in conditions.

litt. 1991) by the California Energy Commission.

Current understanding of demographics, distribution
&Williams 1992, Williams et al. 19231995, Allred et al.

Recovery Actions—Though substantial habitat for
giant kangaroo rats is now in public ownership,

greatly reduced the risk of significant mortality to giant recovering giant kangaroo rats requires additional habitat

kangaroo rat populations by State and county rodentProtection. ) Key to protectlon s an adequate
control activities.  The California Environmental understanding of compatible land uses and management

Protection Agency, county agricultural departments, prescriptions that provide optimum habitat conditions for
giant kangaroo rats (Williams and Germano 1993).

Regulations governing use of rodenticides have
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Several other listed species, including the California
jewelflower, San Joaquin woolly-threads, blunt-nosed
leopard lizard, San Joaquin antelope squirrel, and San
Joaquin kit fox, seem to require the same or similar
habitat conditions, so there is unlikely to be conflicts in
habitat management prescriptions for most of the listed
species where they coexist. Land acquisition, purchase
of conservation easements, or other incentive mechanisms
that will ensure that suitable habitat will be maintained in
perpetuity also are needed to protect key local
populations. Some existing public lands could be
inhabited or support larger populations if suitably
restored. Yet, available data are insufficient to know the
types and amounts of compatible land uses or appropriate
forms of habitat restoration and management. Recovery
actions to protect habitat for giant kangaroo rats follow:

1. Of highest priority for habitat protection is
proper land use and management on publicly-
owned and conservation lands in the Carrizo
Plain Natural Area, Naval Petroleum Reserves in
California, Lokern Natural Area, and Ciervo-
Panoche Natural Area. Where populations of
giant kangaroo rats and associated, listed species
appear to be robust, land use should not be
changed when ownership or conservation status
of parcels changes unless there are compelling
reasons to do so. For land already in public and
conservation ownership, historical uses that
maintained habitat for giant kangaroo rats, such
as livestock grazing, should be reestablished if
they have been curtailed.

2. Of equal priority is supporting research on
habitat management and restoration, focusing on
effects of livestock grazing on habitat quality,
and habitat restoration on retired farmland,
especially abandoned dryland farms.

3. Second in priority for habitat protection is the
protection of additional land supporting key
populations by acquisition of title, conservation
easement, or other mechanisms. Areas to be

(2) Landinthe Naval Petroleum Reserves
in California of western Kern County. The
goal is to maintain in a natural state (i.e.,
grassland and saltbush scrub communities)
90 percent of the existing natural land in
Naval Petroleum Reserves in California
No. 1, and 80 percent of the natural land in
Naval Petroleum Reserves in California
No. 2, including all in the Buena Vista/
McKittrick Valley between Elk Hills Road
on the southeast and State Highway 33 on
the northwest;

Existing natural land providing habitat for
giant kangaroo rats in western Fresno and
eastern San Benito Counties. The goal is to
protect all existing natural land on the Silver
Creek Ranch, and existing habitat for this
species along the eastern bases of
Monocline Ridge and the Tumey Hills,
between Arroyo Ciervo on the south and
Panoche Creek on the north;

Acquire and restore habitat on periodically
farmed land with no or Class-3 irrigation

water rights immediately east of occupied
natural habitat along the strip described in
3,b, and west of Interstate Highway 5;

Other natural land occupied by giant
kangaroo rats in western Kern County. The
goal is to protect 80 percent of existing
habitat for giant kangaroo rats;

Land occupied by giant kangaroo rats in the
Cuyama Valley, Santa Barbara County;

Land occupied by giant kangaroo rats in the
Kettleman Hills, Kings County;

Land occupied by giant kangaroo rats in the
San Juan Creek Valley, San Luis Obispo
County.

protected are prioritized, as follows: The above areas described in items e through g are

important to the continued existence and recovery of
other species, though it is not known if giant kangaroo rat
populations have sufficient habitat in those areas to
maintain viability indefinitely. Their keystone role in the
ecosystem, however, makes it important to try to
maintain these giant kangaroo rat populations.

a. (1) Land in the Lokern Area of western
Kern County. The goal is to protect 90
percent of the existing natural land bounded
on the east by natural lands just east of the
California Agueduct, on the south by Naval
Petroleum Reserves in California No. 1, and
on the west by State Highway 33;

34



Recovery Plan Draft—Arid Upland and Riparian Species

A long-term program to periodically monitor thesis study of Fresno kangaroo rats, Hoffmann (1975)
populations range-wide is essential to understandingconcluded that Benson erred in his determination of the
population responses to random catastrophic events (e.gidentity of some San Joaquin kangaroo rats, buethitd
drought, flooding, fire) and differing land uses, responsewas identifiable as a subspecies. Williams (in litt. 1985)
to adaptive management, and to measure progress towaabreed with Hoffmann’s conclusions that the samples he
recovery. This program would measure responses ofegarded asxiliswere distinguishable from those he had
populations, key elements of their plant community, available ofitratoidesandbrevinasusbut noted that the
environmental variation, and soil erosion or formation to subspecies were practically indistinguishable when
variation in climate and land uses (Williams and Kelly in samples of populations from localities intermediate to
litt. 1994a). Monitoring should be conducted annually the geographic locations of Hoffmann's samplesxifs
for at least a 10-year period, and periodically thereafter andnitratoideswere included. Investigators using serum
5-year intervals. proteins (Johnson and Selander 1971, Patton et al. 1976,

Best and Janecek 1992) and chromosome structure
(Stock 1971, Patton et al. 1976) found substantial
differences at the species level betw&mitratoides

. Fresno Kanearoo RaT andD. merriami, supporting Grinnell's (1922) earlier
(DIPODOMYS NITRATOIDES EXILIS) species reclassification. Subspecies taxonomyp.of
. nitratoideswas most recently reviewed by Williams et
1. Description and Taxonomy al. (199%)

Taxonomy—The Fresno kangaroo rat is one of three

subspecies of the San Joaquin kangaroo Tae type similar in general appearance to the other 20 species of

ls:pemmen olffthe_Fr_esrio kfn%jlm(_) rat vlvas4collect_e(;j frod”kangaroo rats, but is smaller, and differs substantially
resno, California, in 1891. Merriam (1894) consi €I from all other species in several ways (Figure 42). Like

the Fresno and the Tipton kangaroo rats to be SUbSpeC'ezﬁl kangaroo rats, the Fresno kangaroo rat is adapted for

Of, Merriam's kangaroo ratqpqdomys merrlamj a survival in an arid environment. Adaptations for bipedal
widespread species occurring in the Mojave Desert OfIocomotion include elongated hind limbs, a long, tufted

California and elsewhere in western North America. Yet, tail for balance, a shortened neck, and, compared to

Grinr.1ell ,"(1921) noted that the populations dD typical rodents, a large head. The skull is flattened from
merriami” from the San J_oaqum Yalley were distinct top to bottom, with enlargeduditory bullae (bony
from other members of this species. Grinnell (1922) capsules containing the middle and inner ears). Other

subs_equently recIaSS|f|gxi<|l|s as a subspecies of a MW characteristics include large, eyes placed near the top of
species, the San Joaquin kangaroo rat. Fresno and Tlpto[ﬂe head and small, rounded ears. Forelimbs are

kangaroo rats are similar in overall structure and OCCUpycomparativer short with stout claws that facilitate

contiguous geographic ranges on the floor of the Tularedigging burrows (Best 1991).  Its total length averages
Basin and southeastern half of the San Joaquin Basin in

the San Joaquin Valley. A third subspecies, the short-
nosed kangaroo rat, is found in the foothills and basins
along the western side of the San Joaquin Valley south of
Los Banos, Merced County on the north, and western
portions of the Tulare Basin, the upper Cuyama Valley,

and Carrizo Plain (Williams et al. 1993

Description—The San Joaquin kangaroo rat is

Boolootian (1954) studied structural variation in
populations oD. nitratoides concluding thaéxilis did
not merit recognition as a subspecies and regarded it to be
a synonym ofitratoides Hall and Kelson (1959) did not
follow Boolootian’s (1954) recommendation for reasons
they attributed to the unpublished advice of Seth Benson,:igure 42 lllustration of a San Joaquin kangaroo rat

(former Curator of Mammals, Univ. California, (pipodomys nitratoidespy Jodi Sears based on photo © by
Berkeley, Museum of Vertebrate Zoology). In a master’'s D.F. Williams.
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about 231 millimeters (9.09 inches) for males and 225(888,459 acres; Williams 1987). Not all this area would
millimeters (8.86 inches) for females (Hoffmann 1975). have been habitat for Fresno kangaroo rats.

The hind foot usually is less than 36 millimeters (1.42

inches) in length. The furis dark yellowish-buff dorsally =~ Current Distribution.—There are no known
and white ventrally (Knapp 1975). A white stripe populationswithinthe circumscribed historical geographic
extends across the hips, continuing for the length of therange in Merced, Madera, and Fresno Counties. A single
prominently tufted tail. The base of the tail is male Fresno kangaroo rat was captured twice in autumn
circumscribed by white. Dorsal and ventral sides of the 1992 on the Alkali Sink Ecological Reserve, west of
tail are blackish. Dark whisker patches on each side ofFresno. Trapping at the Reserve in 1993, 1994, and 1995
the nose are connected by a black band of fur (Grinnelldid not yield additional captures. Fresno kangaroo rats

1922, Culbertson 1934, Williams in litt. 1985). were previously trapped on the Alkali Sink Ecological
Reserve in 1981 and 1985, and on adjacent privately

Identification.—The San Joaquin kangaroo rat can owned land in 1981 (Hoffman and Chesemore 1982,
be distinguished from other kangaroo rats within its Chesemore and Rhodehamel 1992). Though the Alkali
geographic range by the presence of four toes on the hin&ink Ecological Reserve is now about 382.4 hectares
foot; the other species found in the same area have fiv§945 acres), suitable habitat there for Fresno kangaroo
toes. The Fresno kangaroo rat is the smallest of the threeats probably totals about 162 hectares (400 acres).
subspecies ob. nitratoides. Individuals of the three  Trapping at other sites in Merced, Madera, and Fresno
subspecies ofD. nitratoides cannot be reliably Counties between 1988 and 1995 failed to locate other,
distinguished without dissection unless the geographicextant populations within the area typically considered as
origin of the individual is known. The Fresno kangaroo the geographic range of the Fresno kangaroo rat
rat is distinguished from the other subspecies of the SarfChesemore and Rhodehamel 1992, Williams and
Joaquin kangaroo rat by its smaller average measurementsilburn 1992, D.F. Williams unpubl. data).

(in millimeters): length of hind foot for males 33.9

millimeters (1.33 inches), for females, 33.4 millimeters ~ Other areas of west-central Fresno County that were
(1.31 inches); mean inflation of the auditory bullae for inhabited historically by Fresno kangaroo rats, and that
males, 21.4 millimeters (0.84 inch), for females, 21.2 were uncultivated in 1981, included nine separate sites.
millimeters (0.83 inch) (Hoffmann 1975) (see accounts Two of the nine parcels now are partly cultivated but
of Tipton and short-nosed subspecies for corresponding’15.7 hectares (1,768.4 acres) in two others were

average measurements)_ purchased by the State (nOW the Kerman ECO'OgiC&'
Reserve). Fresno kangaroo rats have not been found at
2. Historical and Current Distribution any of these sites during surveys between 1988 and 1996

(Endangered Species Recovery Program unpubl. data).
Historical Distribution.—The known historical

geographic range of the Fresno kangaroo ratencompassed Populations of San Joaquin kangaroo rats have been
an area of grassland and chenopod scrub communities ciound on about 150 hectares (371 acres) comprising five
the San Joaquin Valley floor, from about the Merced isolated parcels in Kings County, south of the historical
River, Merced County, on the north, to the northern edgeriver and slough channels of the Kings River and north of
of the marshes surrounding Tulare Lake, Kings County,the Tulare Lake bed (Williams in litt. 1985, D.F.
on the south, and extending from the edge of the ValleyWilliams unpubl. data). Staff of the Endangered Species
floor near Livingston, Madera, Fresno, and Selma, Recovery Program last verified occurrence of two
westward to the wetlands of Fresno Slough and the Samopulations in 1994 and 1995. One site, 39 hectares (97
Joaquin River (Figure 43). Documentation of historical acres) in size, is located on Lemoore Naval Air Station.
distribution is scanty. Boolootian (1954), Culbertson Whether these populations belong to the Fresno or Tipton
(1934, 1946), Hoffman and Chesemore (1982), subspecies is uncertain, but historically, they were
Hoffmann (1974, 1975), Knapp (1975), Williams (in litt. geographically contiguous and probably periodically
1985), and Williams et al. (19BBcollectively provided  connected to populations of Fresno kangaroo rats.
a composite picture of the historical distribution and Genetic and morphometric studies (to measure the size of
documentation of the loss and fragmentation of habitat.the feet and auditory bullae) of these populations are in
An estimate of the historical range, within the area asprogress (J.L. Patton pers. comm.).
outlined above, is approximately 359,700 hectares
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Other areas with possibly extant populations of kangaroo rats (D.F. Williams unpubl. observ.). Insects
Fresno kangaroo rats include uncultivated grasslandmake up a small part of the diet, varying from about 2 to
alkali sink shrubland, and seasonally flooded wetlands10 percent frequency in fecal samples (Koos 1979).
within the historical range of the species, in Fresno,

Madera, and Merced Counties. Trapping at selected sites Most kangaroo rats gather seeds when they are
in all three counties between 1988 and 1995 has failed t@vailable and cache them for consumption later.
confirm presence, but lack of permission to trap on Typically, caches are made in small pits that hold the
private lands has prevented a thorough search by staff ogontents of the two cheek pouches. Caches are located on
the Endangered Species Recovery Program. Populatione surface of the soil, and are typically scattered over the
of D. nitratoidesoccurred on the Mendota Wildlife Area, home range of the individual. A few, small, seed caches
Fresno County, both east and west of the Fresno Sloughyere found in excavated burrows of Fresno kangaroo rats
but the population west of Fresno Slough was regardedCulbertson 1946). These small caches also hold only
by Hoffmann (1975) as representify n. brevinasus  about the contents of two cheek pouches. Culbertson
rather tharexilis, though they were intermediate to the (1946) speculated that Fresno kangaroo rats did not cache
two subspecies structurally (Boolootian 1954). seeds in their burrows to the same extent as other
Occurrence on the Wildlife Area has not been verified kangaroo rats because the soil where they lived was damp

recently, despite trapping in 1981 and 1993. much of the year. Seeds would spoil rapidly under such
conditions. He also speculated that Fresno kangaroo rats

San Joaquin kangaroo rats also have been taketherefore were obligated to forage on the surface year
recently in seasonally-flooded iodine bugtilenrolfea round to a greater extent than kangaroo rats that cached
occidentalis)shrublands in the South Grasslands Water more food. In fall and winter, after the wet season
District, Merced County. This populationislocated inan commences, sprouts of seeds and tender new growth of
area historically considered part of the geographic rangegrasses and forbs may be essential items in the diet of
of the short-nosed subspecies. Individuals exhibit Fresno kangaroo rats. Green developing seed heads may
structural characteristics somewhat intermediate tobe important in the spring months. Seeds, and perhaps
brevinasusandexilis, but are found in the same habitat as insects, are the most important items in the diet in late
exilis and have been tentatively assigned exilis spring, summer, and fall.

(Johnson and Clifton 1992, Williams et al. 1893
These areas are privately owned lands included in the Reproduction and Demography-Nothing is known

wetland waterfowl easement program of USFWS. about mating behavior or the mating system of Fresno
kangaroo rats in the wild. Culbertson (1946) recorded
3. Life History and Habitat observations of captive Fresno kangaroo rats, including

young born in captivity, and Eisenberg (1963) and

Food and Foraging—Fresno kangaroo rats collect Ejsenberg and Issac (1963) described mating behavior
and carry seeds in fur-lined cheek pouches. Seeds aregnd care of young in a captive colony of short-nosed
staple in their diet, but they also eat some types of greenkangaroo rats. Mating probably takes place on the
herbaceous vegetation, and insects. A wide variety ofsurface within the territory of the female. Culbertson
seeds probably are consumed, depending on availability(1946) did not locate nests in excavated burrow systems
Known foods include seeds of annual and perennialand wrote that captive, pregnant females usually did not
grasses, particularly wild oats, brome grasses (red angnake nests before giving birth. He thought that this was
ripgut [B. diandrug brome, soft ches8[ hordeaceug]  because they were greatly disturbed by capture and
wild barley Hordeum sp.), mouse-tail fescue, alkali confinement shortly before giving birth.
sacaton, and saltgrass; and seeds of annual forbs such as
filaree, peppergrass, common spikeweétknfizonia Sexual maturity was attained in as little as 82 days
pungen} and shepherd’s purseCdpsella bursa-  after birth. Pregnant female Fresno kangaroo rats have
pastorig (Culbertson 1946, Koos 1979). Seeds of the been taken between February and March and June and
woody and semiwoody shrubs, iodine bush and September (Hoffmann 1974). Pregnancies between June
seepwee@Sueda moquinijlalso are eaten (Koos 1979). and September might represent second or third litters for
Seeds of woody shrubs, especially saltbushes areadult females, summer breeding by young females born
diligently sought out by Tipton and short-nosed in the spring, or both. Females are probably capable of
kangaroo rats, and also probably are important for Fresndoreeding two or more times per year.
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Breeding probably is initiated in winter after onset of Home range size varies by habitat features, season,
the rainy season. Nothing is known about pair bonds inand sex. Warner (1976) found home ranges to be small
wild populations, but there probably are no lasting male-overall at an average of about 566 square meters (677
female pair bonds formed. Females may breed with moresquare yards) at the Alkali Sink Ecological Reserve.
than one male during a breeding cycle, though typically awarner’s data may underestimate the typical home range
single male attains dominance for mating purposes withsize based on reports of other kangaroo rats. For
one or more females within his territory, as is true of example, in the closely related specigsnerriamj size
closely related kangaroo rat species. Most females borof home range averaged about 1.65 hectares (16,500
the previous season probably do not give birth until mid- square meters, 4.06 acres) for males and 1.57 hectares
February or early March during years with average or (15,780 square meters, 3.9 acres) for females in a study in
below average rainfall. In captivity, gestation was 32 New Mexico (Blair 1943).
days and young were weaned at 21 to 24 days. Average
litter size in captive Fresno kangaroo rats was about 2 In one study, estimates of population densities varied
(range, 1 to 3) (Culbertson 1946, Eisenberg and Issadrom about 16.7 to 24.8 Fresno kangaroo rats per hectare
1963). (6.8 to 10.1 per acre) during a period from February

through December (Hoffmann 1974). Other studies

Young are born in the burrow, probably within a nest estimated densities from 2 to 29.3 Fresno kangaroo rats
of dried, shredded vegetation. Young remain per hectare (0.8 to 11.9 per acre) at different sites and in
continuously in the burrow until they are fully furred and different seasons (Warner 1976, Koos 1977, 1979).
able to move about easily. Culbertson (1946) believedHoffmann (1974) believed that competition with
that young Fresno kangaroo rats were not found out of thedeermann’s kangaroo rat, a larger, more widely-
burrow and foraging for themselves until about 6-weeksdistributed species that uses a broader range of plant
old. This is consistent for estimates for Tipton and short-communities, might be an important factor in elimination
nosed kangaroo rats (D.F. Williams, unpubl. data). of Fresno kangaroo rats from sites impacted heavily by

grazing.

Based on limited information, populations of Fresno
kangaroo rats probably nearly turn over annually with  Behavior and Species Interactions-Fresno
most individuals born in the spring and summer not kangaroo rats shelter in ground burrows that are dug by
surviving to breed the following spring (Hoffmann 1974, them or their predecessors. Burrows usually are found in
Williams et al. 1998, D.F. Williams unpubl. data). In relatively light, crumbly soils in raised areas. The surface
the only study of Fresno kangaroo rats, Hoffmann (1974)area covered by the burrow system of individual Fresno
found that only 2 of 75 marked animals were present onkangaroo rats generally varies from about 2.1 to 3.7
study plots through four trapping periods between 10meters (7 to 12 feet) on a side. There are usually two to
February and 28 December. Numbers were lowest infive burrow entrances that slant gently underground, and
April, prior to dispersal of spring-born young, and one or more holes that open from a vertical shaft.
peaked in May. By June, juveniles comprised the Tunnels are about 51 millimeters (2 inches) in diameter
majority of the population. Maximum longevity in and extend about 30.5 to 38.1 centimeters (12 to 15
natural populations is probably between 3 to 5 years,nches) below ground. There may be several
based on studies of short-nosed kangaroo rats (Williamsnterconnecting tunnels and numerous dead-end side
et al. 1993). branches. Nesting material or large food caches have not

been found in the few burrows that have been excavated

Reproductive potential of Fresno kangaroo rats is(Culbertson 1946).
relatively low compared to most rodents. Limiting
factors on populations are unknown, but availability of =~ The burrow system is the apparent focus of
suitable sites for burrows, free from winter flooding, territoriality in San Joaquin kangaroo rats. Except for
probably is a major factor. No specific information is young associated with females, each burrow system is
available on limitations of food. Likewise, there is no typically occupied by a single individual. Culbertson
information on the roles of disease and predation in the(1946) found that captive Fresno kangaroo rats always
population dynamics of Fresno kangaroo rats. Underfought when placed together in a small cage, and
current conditions of small, isolated and inbred concluded that individuals were intolerant of each other.
populations, both disease and predation probably areret when given sufficient space, individuals in a captive
major threats.
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breeding colony adhort-nosed kangaroo rats were more 4. Reasons for Decline and Threats to Survival
tolerant of others than expected from the typical
behaviors of other species (Eisenberg 1963, Eisenberg Reasons for Decline—When the Fresno kangaroo
and Isaac 1963). The social relations of Fresno kangaro®at was discovered in 1891, cultivation of its habitat
rats in the wild are unknown. already was threatening the species’ existence (Merriam
1894). By the early 1900s, it was believed to be extinct
Activity Cycles— Fresno kangaroo rats are nocturnal (Grinnell 1920), only to be rediscovered in 1933
and active year round. They do not hibernate and cannofCulbertson 1934). By 1974, known habitat for these
recover unaided from hypothermia. Tappe (1941)animals had been reduced and fragmented into three
reported seeing Tipton kangaroo rats emerge from theimajor areas, encompassing approximately 5,920
burrows and begin above-ground activities as early ashectares (14,629 acres) in Fresno County, primarily by
seven minutes before sunset in early spring. Otheragricultural developments, urbanization, and
kangaroo rats in the San Joaquin Valley are sometimesransportation infrastructures (Knapp 1975). With the
seen above ground by day in March and April (D.F. exception of the Alkali Sink Ecological Reserve and
Williams unpubl. observ.), but this is considered to be adjacent private land, Hoffman and Chesemore (1982)
rare and isolated deviations from the typical nocturnalreported that only 2,396 hectares (5,920 acres) of
activity. In one study, the peak period of capture of potentially suitable habitat remained in Fresno County.
Fresno kangaroo rats occurred later after dark than that oDf this total, they considered 2,072 hectares (5,120 acres)
the larger, more aggressive Heermann’s kangaroo ratto be marginal because of heavy livestock grazing.
(Hoffman 1985). Actual presence of Fresno kangaroo rats was not

confirmed on any of the nine isolated parcels composing
Habitat and Community Associations-Fresno  this total.

kangaroo rats occupy sands and saline sandy soils in

chenopod scrub and annual grassland communities on Threats to Survival—In spring of 1986 a levee on
the Valley floor. Recently they have been found only in the south side of the San Joaquin River broke, flooding
alkali sink communities between 61 to 91 meters (200 tothe Alkali Sink Ecological Reserve and other important
300 feet) in elevation. Topography is often nearly level, habitat. Water nearly a meter deep covered most of the
consisting of bare alkaline clay-based soils subject toarea for several days. Trapping between 1988 and 1992
seasonal inundation and are broken by slightly risingfailed to locate any Fresno kangaroo rats on the Alkali
mounds of more crumbly soils, which often accumulate Sink Ecological Reserve, though Heermann’s kangaroo
around shrubs or grasses. Associated plant speciesats were relatively common (Chesemore and Rhodehamel
include seepweed, iodine bush, saltbushes, peppergras$992, Endangered Species Recovery Program unpubl.
filaree, wild oats, and mouse-tail fescue (Culbertsondata, D.F. Williams unpubl. data).

1946, Hoffmann 1974, Hoffman and Chesemore 1982).
The Alkali Sink and Kerman Ecological Reserves

Within the alkali-sink plant associations, Fresno have not been actively managed since they were
kangaroo rats probably were the most numerous smalpurchased as habitat for Fresno kangaroo rats and other
mammal under natural conditions, based on observationspecies of the Alkali Sink communities. Livestock
of the D. nitratoides population in an alkali sink grazing that occurred prior to acquisition by CDFG was
community in the South Grasslands area of Mercedsuspended after purchase, and the parcels now have
County (Endangered Species Recovery Program unpublheavy growths of herbaceous plants and deep mulch
observ.). As such, they were a keystone speciescover. The change inland use from grazing to no grazing
providing a major source of food for a variety of may have been a factor in the apparent elimination and
predators, including the endangered San Joaquin kit foxpossible extinction of the Fresno kangaroo rats at the
Their burrows were used extensively by the endangeredlkali Sink Ecological Reserve. Yet, conclusive data on
blunt-nosed leopard lizard and other reptiles (Culbertsoneffects of livestock grazing on habitat quality for Fresno
1946, Williams in litt. 1985). Their seed-caching kangaroo rats is lacking. Itis likely that seasonal grazing
behaviors may have been important in the dispersal ana@t levels considered good range-management have a
germination of some plants, and their burrowing and beneficial effect on habitat quality fbr. nitratoides

digging probably beneficially affected soil structure and
fertility (Williams in litt. 1985). Loss of habitat to cultivation, year-round grazing
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(which typically requires supplemental feeding), and 1982). The State Wildlife Conservation Board began
conversion of land to other uses continue to diminish theacquiring habitat in 1978 in the vicinity of Whitesbridge
size and quality of extant, historical habitat. Coupled Road (Fresno County) for establishment of the Alkali
with the resulting fragmentation and isolation of habitat, Sink Ecological Reserve. The primary purpose of these
these developments increase the probability of extinctionacquisitions was protection of State-listed species and
from demographic and inbreeding in small populations. alkali sink communities. Between 1978 and 1985, the
Flooding poses a high risk to protected habitat in FresndState purchased approximately 377 hectares (931.7
County because of its proximity to the San Joaquin Riveracres) at a cost of about $1.32 million (J. Gustafson pers.
and because this land is the same or only slightly highecomm.). Another 1.3 hectares (3.3 acres) of previously
in elevation than the riverbed. If a population of Fresno cultivated land were added later to the Alkali Sink
kangaroo rats still is extant in the area, another break irEcological Reserve, making its current size 382.4
the river levee could cause its extinction. Other potentialhectares (945 acres). Acquisitions to date include
threats are the indiscriminate use of rodenticides,approximately 85 percent of the designated 347 hectares
competition with Heermann’s kangaroo rats, and diseas€857 acres) of critical habitat for the Fresno kangaroo rat.
and predation, any of which could eliminate small, Remaining critical habitat outside of the Alkali Sink
isolated populations (Williams and Germano 1993). Ecological Reserve encompasses approximately 16.2
hectares (40 acres) in three separate parcels under private
5. Conservation Efforts ownership in NE 1/4 NW 1/4 of Sec. 12, and 25 hectares
) (61.8 acres) in two separate privately owned parcels and
The Fresno kangaroo rat was listed by the State ofphroximately 9.3 hectares (23 acres) of State-owned
California as Rare on June 27, 1971 (Title 14, Calif. |3ngs jn adjacent T14S, R15E, Sec. 11. This latter State

Admin. Code, Sec. 670.5). It was subsequently Change‘garcel is a portion of the Mendota Wildlife Management
by the State to Endangered status on October 2, 198Qea, which is principally wetland waterfow! habitat
(Title 14, Calif. Admin. Code, Sec. 670.5). The Fresno subject to regular flooding.

kangaroo rat was designated as a federally-listed

endangered species on 30 January 1985 (Table 1; The CDFG developed a draft management plan for
USFWS 1985). the Alkali Sink Ecological Reserve in 1984 (CDFG in litt.
) o 1984). Management objectives were to be the protection
Accompanying the listing of the Fresno kangaroo rat of native alkali sink communities and the Reserve’s listed
as endangered was the designation of 347 hectares (83fipta, Measures addressed in this draft plan included
acres) as critical habitat. In 1985, when it was designate%omro”mg grazing, fencing of reserve boundaries,
as critical habitat, 9.3 hectares (23 acres) were a smalncouraging maintenance of native species, restricting
part of the 4,343-hectare (10,732-acre) Mendota Wildlife collecting and hunting, and precluding any development.
Management Area, and 296 hectares (732 acres)
comprised the contiguous Alkali Sink Ecological  The Reserve boundaries were fenced when acquired.
Reserve, both State-owned and managed. The remainingigns were posted identifying it as an ecological reserve
41.3 hectares (102 acres) of critical habitat were in five(R. Schlorff pers. comm.). However, fences were not
privately-owned parcels (Figure 44). Critical habitat is maintained and now are in serious disrepair and down in
defined as specific areas within and outside themany places. Also, CDFG allowed hunting both of
geographic area occupied by a species at the time ofvaterfowl and upland species on the Reserve at least until
Federal listing on which are found those physical or 1989, despite prohibitions on hunting in the State code
biological features () essential to the conservation of theauthorizing establishment of ecological reserves. Dogs
species and (1l) which may require special managementrom neighboring property ran loose on the Reserve,
considerations or protection. digging up rodent burrows, killing kangaroo rats in live
traps, and generally harassing wildlife on the Reserve
Concern centering around the continued loss of (jlliams in litt. 1989). The observations summarized
extant natural communities within the geographic rangepegre suggest no active on-going management of either
of the Fresno kangaroo rat precipitated State listing andpe alkali Sink or Kerman Ecological Reserves. And as
subsequent studies on the life history, distribution, andstated earlier, trapping on the Alkali Sink Ecological

threats to remaining populations (Hoffmann 1974, Reserve in recent years has yielded no Fresno kangaroo
Knapp 1975, Koos 1977, Hoffmann and Chesemorerat captures.
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\h o Alkali Sink Ecological Reserve

Critical habitat for the Fresno Kangaroo Rat 1Inch =1 Mile

[]  Alkali Sink Ecological Reserve 2 Miles 1
_—  —|

D Mendota Wildlife Management Area 0 Kilometers 1

Figure 44. Designated critical habitat for the Fresno kangaroo rat.
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USFWS prepared a Land Protection Plan for securingto find a vegetation management regime that reduces
habitat for Fresno kangaroo rats through conservatiorpopulations of Heermann’s kangaroo rats. Population
easement or purchase (USFWS 1985 The Land  responses to both grazing and burning are being tested in
Protection Plan specified protection of 1,066 hectareshabitat for a small population d. nitratoides on
(2,635 acres) of lands contiguous to critical habitat for Lemoore Naval Air Station, funded by the Navy and
Fresno kangaroo rats, along the northern border of theonducted by Endangered Species Recovery Program.
Alkali Sink Ecological Reserve. This plan was never Additional population and vegetation management
implemented. studies on Pixley National Wildlife Refuge, directed at

determining appropriate habitat management for Tipton

In 1988, additional inventory work was undertaken kangaroo rats, are expected to provide some information
for Fresno kangaroo rats on natural lands in Merced,needed to manage habitat for Fresno kangaroo rats. This
Madera, and Fresno Counties. Additional sites in thestrategy assumes that Fresno kangaroo rats will be
South Grasslands Waterfowl Management Area ofavailable for translocation to the Alkali Sink and Kerman
Merced County were found to be inhabited by this Ecological Reserves. This will require that a population
species, but its subspecific classification is uncertain.pe located or that one or more of the extant populations
Lack of access to private lands hampered thoroughperipheral to the historical range of the Fresno kangaroo
inventories elsewhere, but no Fresno kangaroo rats wergat prove to be genetically and taxonomically inseparable
found on any parcels in Fresno County that had extanfrom Fresno kangaroo rats (Williams and Kelly in litt.
populations in the 1970s and early 1980s. Attempts 101994, 1994).
locate Fresno kangaroo rats continued periodically in
1989, 1990, and 1991 without success (D.F. Williams 6. Recovery Strategy

unpubl. data).
Several pressing issues must be attended to now

In the Biological Opinion for the Friant Division concerning recovery of the Fresno kangaroo rat.
Water Contract Renewalshabitat for the Fresno Answering the questions these issues pose are an integral
kangaroo rat was ranked highest in priority for protectionfirst step in addressing recovery:
by the Bureau of Reclamation (USFWS in litt. 1991).

Before that could be accomplished, however, extant 1. The genetic relationships among extant isolated
populations had to be located. Attempts to identify and and scattered populations of San Joaquin
inventory all potential habitat for Fresno kangaroo rats kangaroo rats.

within their historical range, began in September 1992

and are continuing today. This effort was successful in 2. Location and size of any extant Fresno kangaroo
finding only a single Fresno kangaroo rat on land already rat populations.

in State ownership. The Bureau of Reclamation also has
funded a study of the population genetics and taxonomy
of San Joaquin kangaroo rats. Principal objectives are to
determine the range-wide genetic structure of the species
and the degrees of differentiation of the various
fragmented populations (Patton in litt. 1994). This work
still is in progress.

3. How to manage natural lands to enhance habitat
for Fresno kangaroo rats.

The second step to recovery involves instituting
actions dictated by resolution of these issues, such as
restoring and protecting of habitat, possibly translocating
populations, and continuing management studies and
Bopulation monitoring. The consolidation and protection
gf sufficient habitat for Fresno kangaroo rats to maintain
a8 viable population cannot await the resolution of all

The Endangered Species Recovery Program continue
the search for extant populations of Fresno kangaroo rat:

and initiated management studies of kangaroo ratsonthh i houah. Th readv is historical habitat
Kerman and Alkali Sink Ecological Reserves. Becauset ese issues, though. There already is historical habitat in

there apparently are no extant populations on thesé)ublic ownership, though it is not ;ufficiently protegted
reserves, the initial objectives are to measure populatior{rom catastrophes, such as flooding, nor appropriately

sizes of Heermann's kangaroo rats and vegetatior{nonitor?d and_ manage.d for Fresno kangaroo rats. But,
characteristics on four plots, two on each Reserve. ifeven with optimal habitat management, these parcels

future funds are provided, grazing could be initiated in appear to be too small and vulnerable to both flooding

future years and vegetation and population responses 0efnd cher catastrophes _to provide the only refuges for the
Heermann's kangaroo rats measured. The goal would p&Pecies. Thus, protection of the large block of natural
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land north of and between the Alkali Sink Ecological the greater the chances that the population can be saved.
Reserve and the San Joaquin River and even larger
blocks elsewhere is needed. Restoration of habitat and, if necessary,
reestablishment of Fresno kangaroo rats on the Alkali
The largest existing block of natural land that was Sink and Kerman Ecological Reserves also are elements
historical habitat for Fresno kangaroo rats is located inof the recovery of the species, but until management
western Madera County (Williams in litt. 1990). issues, including protection from flooding, are resolved,
Approximately 12,140 hectares (30,000 acres) arethese have lower priority. Reducing the accumulation of
located in contiguous parcels. Fresno kangaroo rats stilmulch and ground cover of weedy grasses has priority
possibly exist on some part of this property, but accessover other management issues on these reserves.
was given to Endangered Species Recovery Program t&estoration to optimal conditions at the Kerman Reserve
survey only two parcels comprising less than 10 percenffor Fresno kangaroo rats may also require establishment
of the total. Fresno kangaroo rats were not located orof saltbushes and other shrubs.
either parcel, though blunt-nosed leopard lizards, San
Joaquin kit foxes, and palmate-bracted bird’s beak were ~ Size of occupied habitat areas for recovery ideally
seen or known from the sites or genera| area (W||||ams inShOU'd be several thousand acres each, but no existing or
litt. 1990, D.F. Williams unpubl. data). Because this areapotential habitat area comes near to the minimum
provides the highest potential for containing an extantdesirable size. Therefore, criteria are scaled to size of
popu|ati0n of Fresno kangaroo rats, and also is anEXiSting and potential habitat areas. With habitat
essential element in the recovery of palmate-bractednanagement, these parcels should be adequate to support
bird’s beak and blunt-nosed leopard lizards, protectionpopulations. Three separate populations reduce the risk
and management of parcels there is considered of great&@f extinction by environmental catastrophes, and

importance than elsewhere on parcels that are not knowgonsiderably enhance the prospects of recovery. A larger
to be currently occupied. number of separate populations is possible, but obtaining

more than four large populations on public lands

The population of San Joaquin kangaroo rats atprobably is not very practical given the amount and
Lemoore Naval Air Station is the only one in public distribution of natural lands within the historic range of
ownership in Kings County, and is endangered the species.
regardless of its taxonomic identity as the Fresno or
Tipton kangaroo rat. Though the Navy has instituted ~ Recovery Actions—Recognizing that genetic and
habitat management studies on the parcel, it is too smallaxonomic studies (Patton in litt. 1994, J.L. Patton pers.
to support a viable population indefinitely. The occupied comm.) and habitat surveys already are in progress,
site was formerly farmed, but then was retired to provide critical recovery actions needed now are:
a motorcross track for Navy personnel. Kangaroo rats
probably colonized the site by dispersing from the 1. Complete studies on relationships and taxonomic
formerly-occupied land around a nearby runway. identity of isolated populations of San Joaquin
Restoration and enhancement of habitat next to the kangaroo rats.
runway is not an option because this could attract birds
and increase the probability of planes striking birds.
Expansion of the existing habitat area by retiring land
next to the motorcross site and managing it appropriately
is essential to maintaining the kangaroo rat population.
Because the land is owned by the U.S. Government and
is part of the air station, acquisition would not be needed,
and the loss of revenue from the agricultural lease would
be small compared to the cost of protecting habitat
elsewhere. The amount of land needed cannot be
calculated precisely now, but the initial addition of 32 to 5. Protect natural land between the Alkali Sink

2. Intensify and continue efforts to locate
populations of Fresno kangaroo rats within the
historical range of the species.

3. Continue and increase habitat management
studies.

Ea

Restore additional habitat fbr. nitratoidesat
Lemoore Naval Air Station.

65 hectares (80 to 160 acres) to the 38 hectares (97 aCI‘eS) Eco|ogica| Reserve and the San Joaquin River
of existing habitat would provide space and habitat for an to the north (Sandy Mush Road/South
expanding population. The sooner this is accomplished, Grasslands Area).
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Begin discussion and planning for conservation short-nosed kangaroo ragd, using detailed analyses,

of natural lands in western Madera County; established better-defined boundaries between the two

acquire title or easement to appropriate parcelssubspecies than those of previous researchers. He

from willing sellers. concluded that samples from populations northeast and
east of Bakersfield, and in upland saltbush communities

Recovery actions that also are needed, but aftembove the southern and eastern borders of the Tulare
critical actions are implemented or completed are: Basin floor were characteristic of populations of short-

1.

N ] nosed kangaroo rats, typified by reference samples from
Protgct gddltlonal habitat for FreSHQ kangaroo the Carrizo Plain, San Luis Obispo County. Hafner’s in
rats in Kings County, where populations of the iyt (1979) analyses showed that the subspecies boundary
species are discovered. Habitat should be ingp, the southwest in Kern County nearly coincided with
blocks of at least 384 hectares (950 acres),e california Aqueduct, which is positioned just above
preferably larger, with one block no less than {he valley floor along the edge of the more steeply
1,012 hectares (2,500 acres). sloping foothills in areas that do not flood extensively.
The natural boundary between these two subspecies on
the southwest was probably a narrow zone of seasonal
X N €and permanent wetlands around Kern and Buena Vista
SpecIes there. Ifa pqpulat|on IS fgund, aSS€SYakes and the Kern River channel that meandered north
translocating populations to public lands in from the east edge of the Elk Hills to historical Goose
Fresno County. Lake. Historical barriers between the two subspecies
e;orobably were intermittent in some spots. More recent
flood control and diversion of waters from the Kern River
for irrigation and other purposes removed these barriers
and probably allowed for increased genetic exchange
between the two subspecies. Today, the California
Aqueduct and large expanses of irrigated cropland again

Reintroduce Fresno kangaroo rats to restored@ve isolated these populations.
and unoccupied habitats on ecological reserves
and newly-protected parcels.

Work with landowners in western Madera
County to determine presence or absence of th

Restore habitat for Fresno kangaroo rats on th
Alkali Sink and Kerman Ecological Reserves.
Restoration should include manipulation of the
plant community to favor Fresno kangaroo rats
over Heermann'’s kangaroo rats.

Description—See account of the Fresno kangaroo
rat for a general description of the species. On average,
Monitor all populations and their supporting adult Tipton kangaroo rats weigh about 35 to 38 grams
biotic communities annually for a 10-year (1.23 to 1.34 ouncgg), have a head and pody length of
period, then at 3-year intervals until recovery is apout 100to 110 mHhmgters (3.94 t0 4.33 mches) anq a
achieved. tail about 125 to 130 millimeters (4.92 to 5.12 inches) in

length. The Tipton kangaroo rat is larger than the Fresno
Manage habitat for Fresno kangaroo rats askangaroo rat and smaller than the short-nosed kangaroo

needed. rat.

Identification.—See the Fresno kangaroo rat account
for distinguishing Tipton kangaroo rats from other co-

J. TirToN KANGAROO RAT occurring species. The Tipton kangaroo rat can be
(DIPODOMYS NITRATOIDES NITRATOIDES) distinguished from the Fresno kangaroo rat by its larger
average measurements: total length for males, 235

1. Description and Taxonomy millimeters (9.25 inches), for females, 221 millimeters

(8.7 inches); length of hind foot for males 34.7

Taxonomy—The Tipton kangaroo ratis one of three mjllimeters (1.37 inches), for females, 33.6 millimeters
subspecies of the San Joaquin kangarao Tée type  (1.32 inches); mean inflation of the auditory bullae for
specimen of the Tipton kangaroo rat was collected frommgales, 22.1 millimeters (0.87 inch), for females, 21.8
Tipton, Tulare County, California, in 1893 (Merriam mjllimeters (0.86 inch) (Hoffmann 1975) (see accounts

1894). See account of the Fresno kangaroo rat for &f Fresno and short-nosed subspecies for corresponding
discussion of taxonomic history @. n. nitratoides.  average measurements).

Hafner in litt. (1979) examined samples of Tiptamd
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2. Historical and Current Distribution Current occurrences are limited to scattered, isolated
areas clustered west of Tipton, Pixley, and Earlimart,
Historical Distribution.— The historical geographic  around Pixley National Wildlife Refuge, Allensworth

range of Tipton kangaroo rats (Figure 45) was estimated=cological Reserve, and Allensworth State Historical
to cover approximately 695,174 hectares (1,716,480Park, Tulare County; between the Kern National
acres) (Williams in litt. 1985). Tipton kangaroo rats were Wildlife Refuge and Delano, Kern County; and other,
distributed within an area on the floor of the Tulare Basin, scattered units to the south in Kern County (Figure 45).
extending from approximately the southern margins of
Tulare Lake on the north; eastward and southward 3. Life History and Habitat
approximately along the eastern edge of the Valley floor
in Tulare and Kern Counties. The southern and western Food and Foraging—Tipton kangaroo rats eat
extent of their range was the foothills of the Tehachapimostly seeds, with small amounts of green, herbaceous
Mountains (south) and the marshes and open water ofegetation and insects supplementing their diet when
Kern and Buena Vista lakes, and the sloughs anc@vailable. Most aspects of food and foraging of Tipton
channels of the Kern River alluvial fan. Farther north, the kangaroo rats are identical to those of Fresno kangaroo
western boundary was approxima‘[e|y a|ong the Buendats. See the account of the Fresno kangaroo rat for more
Vista slough of the Kern River channel into Goose Lake. information.
The approximate line on the northwest is marked by the _ _ -~
city of Lost Hills, Kern County; Kettleman City, Kings Reproduction and Demography-Little specific
County; and Westhaven, Fresno County. Prior toinformation has been published on reproduction of
development of water-diversion and irrigation systems TiPton kangaroo rats. Generally, this aspect of their
over the past several decades, this area bounded thrd0logy is extremely similar to that of the Fresno
large lakes, Tulare, Kern, and Buena Vista, together withkangaroo rat (see that account for details). Five Tipton

marshlands that were unsuitable habitat for kangaroo rat§angaroo rats being held in captivity to prevent their
(Boolootian 1954, Hoffmann 1974, Hafner in litt. 1979, death by permitted destruction of their habitats each gave

Williams et al. 199B, Williams in litt. 1985). birth to two young (D.G. Germano pers. comm., D.F.
Williams unpubl. observ., S. Yoerg pers. comm.).
Current Distribution—By July 1985, the area

inhabited had been reduced, primarily by cultivation and ~ Reproduction commences in winter and peaks in late
urbanization, to about 25,665 hectares (63,367 acresyMarch and early April (Figure 46). Most females appear
only about 3.7 percent of the historical acreage.!0 have only a single litter, though some adult females
Additional small parcels not surveyed by Williams (in have two or more, and females born early in the year also
litt. 1985) have since been found to be inhabited. TiptonMay breed (Endangered Species Recovery Program
kangaroo rats also have reinhabited several hundred to gnPubl. data).

few thousand acres that were in crop production in 1985

but have since been retired because of drainage problemv%v 'Iﬁlt'fthlg fPameC\:VlII((jﬂow:ar 1Pgr§;erve_ SOUtg OL Ker_n
or lack of water, or acquired by State and Federal lldlife Refuge, Clark et al. ( ) estimated a density

agencies for threatened and endangered Specieng.GTiptonkangarooratsperhectare(l.OSperacre)in

conservation. Most notable has been a mix of mostlythe "best” habitat above ﬂOOd_ level, af‘d 1.5 per hecf[are
“poor” habitats subjected to flooding

agricultural and some natural land acquired by the State(o'm,per acre) in o : -
for the Kern Fan Water Bank, managed by the Californiaand dlsturpance by pagt dlsklng.o'f the so!l. Hafner in litt.
Department of Water Resources. This project was to(1979) estlmated relative _densmes of Tipton kangaroo
provide over 2,023 hectares (5,000 acres) of habitat forats at 13 sites representing areas from throughout the

threatened and endangered species management (Je_grﬁograﬁh'c range and mostkplant communltlesbln W.h_'Ch
Hopkins & Associates in litt. 1994), though a lesser, Ipton kangaroo rats were known to occur. Densities

unknown amount actually has been naturally recoIonizedr"j‘r‘g’e‘,j from a low of 1 to 2 per hectare (0"_1 to 0.8 per
from adjacent natural land. Offsetting these gains hasacre) in alkaline and terr_ace grasslands with a sparse
been the loss of several hundred to a few thousand acrecséméer 0; Zeepweed t_o a hl'%h Or: aboubt 710 9 per hectare
of habitat that have been developed. Thus, the currenﬂ -8 10 3.6 per acre) in saltbush scrub.

acreage of occupied habitat is unknown, but probably

does not differ much from the 1985 estimate. In 1985, surveys through the remaining extant habitat

resulted in estimated densities, based on numbers of
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Kerman Ecological Reserve
Alkali Sink Ecological Reserve

\‘l

%‘ N 3% \ 1\
N

MONTEREY CO T pesean Valley

N
N N\
\ ,

SAN BENITO CO

Visalia
L]

roE=
cgar,,ﬂ,a 8 Pixtey National Wildlife Refuge
el g

o O
Tulare Lake Bed
INGS CO

Kings River
~

!__‘“'
\ N A
. Kettleman Hills [.]

Allensworth . D

— O Wy Delano
\ Kern National Wildlife Refuge = = 3

% oS
\Posn Creek °° ‘o /

Lost [lls
O 8%
L (]

San Luis Obispo

Caniizo Plain ' = l

TULARE CO

= — -

KERN CO

Y Caliente Mountains
\ ™ ~ @ Wheeler Ridge
e \ San Emigdio
ANl Tehachapi M. i
— Cuyama Valley =T lehachapi Mountains
AN ==
'l v -
SANTA BARBARA CO \ bl
o Tipton kangaroo rats
0 10 MILES 30 40
o 16 KILOMETERS 48 64

Figure 45. Distributional records for the Tipton kangaroo(Ripodomys nitratoides nitratoides).
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100

from water penetrating burrows and drowning occupants,
90 spoiling seed stores, or causing death from hypothermia
80 or pneumonia-like diseases that have been observed to
L afflict these animals when placed in a cool, moist
E 60 environment (Endangered Species Recovery Program
¢ 50 unpubl. observ.).
< . . .
30 Behavior and Species Interactions-Tipton
20 kangaroo rats live in ground burrows. Most burrows
10 probably are dug by the occupant or a predecessor of the
o same species. Burrows are typically simple, but may be
D3-Jan O7-Feh O7-Mar 04-fpr 02-May 30-May 27-Jun 25-Jul 22-Aug 18-Sep unbranched or branched, including interconnecting

24-Jan 21-Feb 21-Mar 18-Apr 16-May 13-Jun 11-Jul 08-Aug 05-Sep .
tunnels. Most burrows are less than 25 centimeters (10

Figure 46. Percentage of reproductive female Tipton kangaroo inches) deep (Germano and Rhodehamel in litt. no date).

rats. Based on weekly censuses at Pixley National Wildlife Nothing else specific to the behavior of the Tipton

Refuge (Endangered Species Recovery Program unpl. dataksubspecies has been published (see Fresno kangaroo rat

weeks 3 Jan. 1993 to 19 Sep. 1994. for a general discussion of behavior and species
interactions).

burrow systems, ranging from less than 1 per hectare to Tipton kangaroo rats are food for a variety of
50 per hectare (less than 0.4 to 20.2 per acre). Areagredators: coyotes, San Joaquin kit foxes, long-tailed
supporting very low densities had few noticeable featuregveasels, American badgers, owls, hawks (San Joaquin
in common. Sites on the eastern perimeter of thekangaroo rats infrequently emerge from their burrows
geographic range in terrace grasslands had consistentiguring daylight; Tappe 1941, Williams et al. 1893

low densities. Areas subjected to prolonged floodingvarious species of snakes, and probably others. Except
also supported few kangaroo rats. Many sites showed nér small, isolated populations, predation is unlikely to
evidence of kangaroo rats on one or more randomlythreaten Tipton kangaroo rats.  The increasing
chosen transects. Although a cause for lack of occupancffagmentation of the range of Tipton kangaroo rats,
could not be determined in most cases, the environmerfiowever, increases the vulnerability of small populations
at the sites suggested periods of extensive floodingto predation.

Floods in the Tulare Basin were extremely severe in 1983
(Williams in litt. 1985). Habitat and Community Associations-Tipton

kangaroo rats are limited to arid-land communities
At Pixley National Wildlife Refuge on two plots,

density estimates in June 1991 during drought were 3.0 to
3.8 Tipton kangaroo rats per hectare (1.2 to 1.5 per acre ]
After the end of a 5.5 year drought in April 1991, a s }
population irruption occurred, and peaked in Januan **}
1993. Subsequently, density declined from the high o 2 a5 4
88.2 per hectare (35.7 per acre) in January 1993 to a lo g oy T
of 1.1 per hectare (0.45 per acre) in April 1995. The 2 S 200t
shape of this population decline is illustrated by the 5 1;2 T
number of Tipton kangaroo rats known to be alive eact § R

—=— D.nitratoides — D. heermanni

month in Figure 47 (Endangered Species Recover w° =, «
Program unpubl. data). During the decline, annuar o | gaiﬁr‘r‘\;‘x
rainfall was greater than average and little or no livestock 25 1 Trax TErences

grazing occurred in the pasture where the plot was “izo ‘sbs abs sms ks abe aea ame iz @05
. Monthly C
located. Kangaroo rats could not use their usual defense.. oriny Bensus
of speed and alertness, adaptations for habitats Withkigre 47 Number of Tipton kangaroo rats known to be alive

sparse, low vegetation, and many may have been takegach month. Endangered Species Recovery Program data are
by predators. High rainfall also may have caused deathor plot at Pixley National Wildlife Refuge.
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occupying the Valley floor of the Tulare Basin in level or higher salinity are generally associated with greater
nearly level terrain. They occupy alluvial fan and densities of Tipton kangaroo rats than are less saline and
floodplain soils ranging from fine sands to clay-sized alkaline, sandy-loam, loam, and clay-loam soils of
particles with high salinity. Historically, populations portions of the eastern margins of their geographic range,
apparently were most numerous and persistent insupporting terrace grasslands. This may relate to how
Relictual Interior Dune Grassland and Sierra-Tehachapicrumbly the soils are, the type of plant communities they
Saltbush Scrub communities. Today, much of thesupport, or both (Williams in litt. 1985).
occupied remnants of their range have one or more
species of sparsely scattered woody shrubs and a ground At Pixley National Wildlife Refuge, Tipton kangaroo
cover of mostly introduced and native annual grasses an#iats are the most numerous small mammal. They
forbs. Woody shrubs commonly associated with Tipton dominate grazed annual grassland on the refuge, where
kangaroo rats are: spiny and common saltbushesthey typically outnumber Heermann's kangaroo rats, the
arrowscale Atriplex phyllostegi® quailbush(Atriplex second most numerous species. Other common, small
lentiformis) iodine bush, pale-leaf goldenbush, and mammalian associates are San Joaquin pocket mice and
honey mesquitéRrosopis glandulosear.torreyang. A deer mice (Williams and Germano in litt. 1991, D.F.
conspicuous semiwoody species is seepweed (William3dNilliams unpubl. data). Other common, mammalian
in litt. 1985). associates include San Joaquin kit foxes, coyotes,
American badgers, California black-tailed hares,
Winter rains and runoff from the surrounding California ground squirrels, harvest mice, and house
mountain ranges (Sierra Nevada to the east, Tehachapnice.
Mountains to the south, and Temblor Range to the west)
flood much of the area occupied by Tipton kangaroo rats. 4. Reasons for Decline and Threats to Survival
Areas with standing water during portions of winter and ) o
spring (vernal pools) become alkaline playas when the ~Reasons for Decline—The principal reason for the
water has evaporated. Tipton kangaroo rats sometimed€cline of Tipton kangaroo rats was the high potential of
colonize areas that are flooded in winter and spring.its best habitats as farmland. Agriculture followed the
Important existing communities for Tipton kangaroo rats 9°ld rush of the 1850s, first developing on the nonsaline
are iodine bush shrubland (Valley Sink Scrub) and soils ofthe.alluwal flood plains and.fore_sts of the easFern
Valley Saltbush Scrub (Griggs et al. 1992). Much of Valley. This probably only had a minor impact to habitat
these extant communities are flooded seasonally.for Tipton kangaroo rats. The later construction of dams
Alkaline water lies close to the surface of the soil, year@nd canals produced a dependable supply of water for the

around. Presumably during flooding, individuals are Valley. This in turn allowed the cultivation of the
either drowned or captured by predators after beingalkalme soils of the saltbush and valley sink scrub and

forced from their burrows, or escape to higher ground'elictual dune communities, and was principally
(Williams in litt. 1985). responsible for the decline and endangerment of the

Tipton kangaroo rat.
Although Tipton kangaroo rats occur in terrace
grasslands devoid of woody shrubs, sparse-to-moderate AS recently as the early 1970s, just after the
shrub cover is associated with populations of high completion of the Central Valley and State Water
density. Typically, however, burrow systems are locatedProjects, only about 1.4 million hectares (3.5 million
in open areas; only in areas of dense shrub cover ar@8Cres) in the San Joaquin Valley were in irrigated
burrows usually located beneath shrubs. Terrain notcultivation—most of the total was in the San Joaquin

subject to flooding is essential for permanent occupancyBasin (approximately the northern half of the Valley).

acres) out of a total of about 3.4 million hectares (8.5
Burrows of Tipton kangaroo rats are Commonly million acres) on the San Joaquin VaIIey floor remained
located in slightly elevated mounds, the berms of roadsas non-developed land (Williams in litt. 1985).
(where placed above ground level), canal embankments,

railroad beds, and bases of shrubs and fences where An aerial survey conducted in late 1983, together
windblown soils accumulate above the level of With selected ground inspections and other sources of

surrounding terrain. Soft soils, such as fine sands andnformation provided an estimate of 44,562 hectares
sandy loams, and powdery soils of finer texture and of(110,031 acres) of undeveloped land out of a total of
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1,035,296 hectares (2,556,288 acres) on the floor of theompensation funds to purchase natural lands providing
Tulare Basin (Werschkull et al. in litt. 1984). Ignoring habitat for Tipton kangaroo rats have resulted in
minor differences between the boundaries of the 1983preservation of portions of key areas in the Allensworth
survey and the investigations by Williams (in litt. 1985), Ecological Reserve, Semitropic Ridge, Kern Fan areas,
only about 30,549 hectares (75,430 acres) wereand more scattered parcels elsewhere (Table 2).
undeveloped in June 1985. Remaining natural lands
represented the least desirable for development in the Habitat management studies on Pixley National
basin. Wildlife Refuge, which provides some of the best
remaining habitat for Tipton kangaroo rats, were initiated
Widespread, unrestricted use of rodenticides toin 1991 (Williams and Germano in litt. 1991), and
control California ground squirrels probably contributed expanded in 1992 (Engler and Chapin in litt. 1993). The
to the decline or elimination of small populations of CDFG also has begun to census its properties and
Tipton kangaroo rats, isolated and surrounded byinvestigate habitat management in the Allensworth
agricultural land. Urban and industrial development andEcological Reserve (Potter in litt. 1993). The Bureau of
petroleum extraction all have contributed to habitat Reclamation and USFWS have supported a study of
destruction, though not on a scale comparable topopulation ecology of Tipton kangaroo rats at Pixley
agricultural development (Williams in litt. 1985). National Wildlife Refuge by the Endangered Species
Recovery Program since December 1992 (Endangered
Threats to Survival—Current threats of habitat Species Recovery Program unpubl. information). CDFG
destruction or modifications rendering areas unsuitableaiso has recently instituted habitat management
for Tipton kangaroo rats come from industrial and jnvestigations and experimentation on part of Allensworth

agriculturally-related developments, cultivation, and Ecological Reserve (M. Potter and G. Presley pers.
urbanization, and secondarily from flooding. Nearly comm.).

every parcel of land in private ownership that is currently
inhabited by Tipton kangaroo rats is surrounded by 6. Recovery Strategy
cultivated fields or urbanized land where these animals
cannot live. Nearly all remaining natural land is of poor ~ The major issues in recovering the Tipton kangaroo
agricultural potential, having saline soils and high water rat are habitat management and protection of blocks of
tables, and more than half is subject to winter floodingtheir natural or restored habitat to maintain viable
(Williams in litt. 1985). populations. The species’ populations periodically irrupt
to high levels and decline rapidly, often going extinct
Because of the large amount of salts in soils on thelocally. Local extinctions or near extinctions may be
Tulare Basin floor, lack of natural drainage to the ocean,caused both by long-term drought and excessive amounts
and the desert climate, build up of salts in the soil andof precipitation, and perhaps other, less well known
saline-saturated fields threatens agriculture over larggactors. When large expanses of connected habitat
areas (San Joaquin Valley Drainage Program in litt.existed, local extinction was not a great problem because
1990). Most of the remaining habitat of Tipton kangaroo some surviving populations eventually irrupted and
rats is in areas that are already flooded periodically.individuals recolonized areas where they had been
Several parcels with extant natural lands in the 1970sliminated. Contributing to this pattern of population
now have private evaporation ponds into which salt- dynamics is competition with Heermann'’s kangaroo rats,
laden drain waters are being diverted. Unless othemwhich are much larger, more general in their habitat
solutions are found for drainage problems, including landrequirements, and more successful in maintaining
retirement, more habitat for Tipton kangaroo rats populations in a fragmented landscape. At times when
probably will be lost to this purpose (Williams in litt. the environment is poorly suited to Tipton kangaroo rats,
1985). competition with Heermann’s kangaroo rats may cause
elimination of the former. Because of the fragmentation
5. Conservation Efforts and isolation of remaining habitat, when these natural
N ) ) _ processes ensue, local extinction without opportunity for
In addition to being federally-listed as endangered in |ater recolonization results. This process already has run
1988 (USFWS 1988), the Tipton kangaroo rat was listedq nearly run its course with Fresno kangaroo rats. There

by the State of California as Endangered in 1989 (Tableyye several blocks of habitat for Fresno kangaroo rats left,
1; Williams and Kilburn 1992). Mitigation actions and
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ranging from about 16.2 hectares (40 acres) to several
from about 259 to 2,023 hectares (640 to 5,000 acres),

and one of about 12,141 hectares (30,000 acres), yetnone 1.

are known to harbor Fresno kangaroo rats. Because the
decline and fragmentation of Tipton kangaroo rat habitat
has occurred much more recently, probably a similar fate
awaits it unless there is management intervention, and
conservation lands for this species are sufficiently large
and diverse to reduce or eliminate the adverse effects of
some environmental processes. Thus, the two key
elements of a recovery strategy for Tipton kangaroo rats
are:

1. Determining how to manage natural lands to
enhance habitat for Tipton kangaroo rats that
lessens the frequency and severity of population
crashes and negative impact of competition with
Heermann'’s kangaroo rats.

2. Consolidating and protecting blocks of suitable
habitat for Tipton kangaroo rats to minimize the
effects of random catastrophic events (e.g.,
drought, flooding, fire) on their populations.

These blocks should be of several thousand acres
each with a core of at least 2,000 hectares (about 5,000
acres) of high quality habitat that is not subject to
periodic flooding from overflowing streams or sheet
flooding from torrential rain. They should provide
topographic diversity and diversity of plant communities.
The vegetation should be actively managed by an
appropriate level of livestock grazing to prevent
excessive accumulation of mulch and growing plants
until such time as optimum management conditions are
determined by scientific research.

The existing configuration of the natural land-
developed land mosaic is such that it is impractical and
too expensive to propose reconnecting the large blocks of
land in Tulare and northern Kern and southern Kings
Counties with the lands on the western edge of the Valley
and the isolated blocks in the southern end of the Valley.
Instead, by protection of additional natural land and
restoration of contiguous agricultural land with drainage
problems, sufficient habitat in three areas can be
protected economically: the Kern Fan area; the Pixley
National Wildlife Refuge-Allensworth Natural Area,
and the Kern National Wildlife Refuge-Semitropic
Ridge area.
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Recovery Actions—Needed recovery actions are:

2.

4.

Expand, coordinate, and continue habitat
management studies of Tipton kangaroo rats at
sites representing the range of existing habitat
conditions for the species.

Initiate studies of competition between Tipton
and Heermann's kangaroo rats, focusing
primarily on how different habitat management
prescriptions affect the population dynamics of
the two species at sites of coexistence.

Design and implement a range-wide population
monitoring program that measures population
and environmental fluctuations at sites
representative of the range of natural land sizes
and habitat conditions for the species.

Inventory and assess existing natural land and
drainage-problem parcels contiguous to and
near existing protected natural lands and
develop a protection plan that ranks parcels that
may be available according to their size and
potential for supporting Tipton kangaroo rats,

with the objective of connecting and expanding:

a. Pixley National Wildlife Refuge and the
scattered parcels of the Allensworth
Ecological Reserve;

b. Kern National Wildlife Refuge and the
scattered parcels of the Semitropic Ridge
conservation lands;

c. Kern River alluvial fan area including the
Kern Fan Element, Cole’'s Levee
Ecosystem Preserve, and other mitigation
parcels.

Develop and implement research on restoration
of habitat for Tipton kangaroo rats, including
cost-effective  mechanisms to protect both
natural and restored habitat from flooding.

Restore habitat on retired agricultural lands as
needed.
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K. BLUNT-NosED LEOPARD L 1ZARD Montanucci 1965, 1970). Background color ranges from
(GAMBELIA SILA) yellowish or light gray-brown to dark brown depending

on the surrounding soil color and vegetation association

1. Description and Taxonomy (Smith 1946, Montanucci 1965, 1970, Stebbins 1985).

) The under surface is uniformly white.
Taxonomy—The blunt-nosed leopard lizard was

described and named by Stejneger (189Qyataphytus The color pattern on the back consists of longitudinal
silus, from a Specimen collected in Fresno, California. rows of dark spots interrupted by a series of from 7 to 10
Cope (1900), however, considered the blunt-nosedwhite, cream-colored, or yellow transverse bands. In the
leopard lizard to be a subspecies of the long-nosetunt-nosed leopard lizard, the cross bands are much
leopard lizard €. wislizeni), and listed it a€. w. silus  proader and more distinct than in other leopard lizards
Under this arrangement, leopard lizards and collaredand extend from the lateral folds on each side to the
lizards were placed in the same genus. Smith (1946middle of the back, where they meet or alternate along the
separated the collared from the leopard lizards, placingmidline of the back. With increasing age the cross bands
the latterin the genlﬁambelia The bases for Separation may fade and the spots may become smaller and more
were differences in head shape, presence or absence gfimerous, particularly in males (Montanucci 1967,
gular (throat area) folds, and differences in bony platessmith 1946). Similarly colored bands or rows of
on the head. The subspecific statusSofw. siluswas  transverse spots produce a banded appearance to the tail
retained by Smith (1946). This generic split was not (Smith 1946). Juveniles have blood-red spots on the back
universally agreed upon and the status, both generic anghat darken with age, becoming brown when sexual
specific, of the lizards remained controversial until maturity is reached, although a few adults retain reddish

Montanucci (1970) presented a solid argument forcenters to the spots (Montanucci 1967).
specific status based upon the study of hybrids between

the long-nosed and blunt-nosed leopard lizards. Except for the throat, undersides are uniformly white
Montanucci et al. (1975) again separdBaibeliafrom to yellow in immature lizards and prenuptial females.
Crotaphytus resulting in the nameGambelia silus  Nuptial females have bright red-orange markings on the
(Jennings 1987). Frost and Collins (1988), Collins sides of the head and body and the undersides of the
(1990), and Germano and Williams (1993) used thethighs and tail. This color fades to pink or light orange by
spellingsila to properly agree in gender with the genus late July. Males in many populations develop a nuptial
Gambelia color during the breeding season that spreads over the
entire undersides of the body and limbs. This salmon to
Description—The blunt-nosed leopard lizard (Figure bright rusty-red color may be maintained indefinitely
48) is a relatively large lizard of the family Iguanidae, (Montanucci 1965).
with a long, regenerative tail; long, powerful hind limbs;
and a short, blunt snout (Smith 1946, Stebbins 1985).
Males are significantly larger than females, ranging in
size from 87 to 120 millimeters (3.4 to 4.7 inches) shout- _
vent length (Tollestrup 1982). From snout to vent, N%Q‘?
females are 86 to 111 millimeters long (3.4 to 4.4 inches). 4
Adult males weigh between 31.8 and 37.4 grams (1.3 to
1.5 ounces), and adult females weigh between 20.6 and
29.3 grams (0.8 to 1.2 ounces) (Uptain et al. in litt. 1985).
Males are distinguished from females by their enlarged
postanal scales, femoral pores (visible pores on the
underside of the thigh), temporal and mandibular
muscles (muscles on the skull that close the jaws), and = ; -
tail base (Montanucci 1965). §

P

R

Although b'H”t'”OSEd Ieopa.rd' lizards are darker th'anFigure 48. lllustration of a blunt-nosed leopard lizard.
other leopard lizards, they exhibit tremendous variation prawing by Kristina Bocchini (© by CSU Stanislaus
in color and pattern on the back (Tanner and Banta 1963Foundation).
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Identification.—The blunt-nosed leopard lizard can undeveloped wildlands containing suitable habitat for
be distinguished from the long-nosed leopard lizard by itsthe blunt-nosed leopard lizard and essential to the
color pattern, truncated snout, and short, broad triangulacontinued survival of the species (USFWS 1980 litt.
head (Stejneger 1890, Smith 1946). The blunt-nosedl985).
leopard lizard has dark blotches on the throat instead of
parallel streaks of the long-nosed leopard lizard. Other In the southern San Joaquin Valley, extant
distinguishing characteristics are a significantly smaller populations are known to occur on the Pixley National
number of maxillary and premaxillary teeth (this may be Wildlife Refuge, Liberty Farms, Allensworth, Kern
directly related to the shortened snout) and a smalleMNational Wildlife Refuge, Antelope Plain, Buttonwillow,
variation in the number of femoral pores (Smith 1946). Elk Hills, and Tupman Essential Habitat areas, on the
In general, blunt-nosed leopard lizards can be Carrizo and Elkhorn Plains, north of Bakersfield around
distinguished from all other leopard lizards by their Poso Creek, and in western Kern County in the area
retention into adulthood of the primitive color pattern around the towns of Maricopa, McKittrick, and Taft
shared by all young leopard lizards (absence of(Byrne in litt. 1987, R.L. Anderson pers. comm., L.K.
ornamentation around the dorsal spots; retention of wideSpiegel pers. comm.). Remaining undeveloped lands
distinct cross bands; presence of gular blotches; andarther north that support blunt-nosed leopard lizard
fewer spots arranged in longitudinal rows) (Smith 1946, populations include the Ciervo, Tumey, and Panoche

Montanucci 1970). Hills, Anticline Ridge, Pleasant Valley, and the Lone
Tree, Sandy Mush Road, Whitesbridge, Horse Pasture,
2. Historical and Current Distribution and Kettleman Hills Essential Habitat areas (CDFG in

litt. 1985; Figure 47). The species is presumed to be
Historical Distribution.—The blunt-nosed leopard present still in the upper Cuyama Valley, though no
lizard is endemic to the San Joaquin Valley of centralrecent inventory is known for that area.
California (Stejneger 1893, Smith 1946, Montanucci
1965, 1970, Tollestrup in litt. 1979). Although the 3. Life History and Habitat
boundaries of its original distribution are uncertain,
blunt-nosed leopard lizards probably occurred from  Food and Foraging.—Blunt-nosed leopard lizards
Stanislaus County in the north, southward to the feed primarily on insects (mostly grasshoppers, crickets,
Tehachapi Mountains in Kern County (Figure 49). and moths) and other lizards, although some plant
Except where their range extends into the Carrizo Plainmaterial is rarely eaten or, perhaps, unintentionally
and Cuyama Valley west of the southwestern end of theconsumed with animal prey. They appear to feed
San Joaquin Valley, the foothills of the Sierra Nevadaopportunistically on animals, eating whatever is
and Coast Range Mountains, respectively, define theavailable in the size range they can overcome and
eastern and western boundaries of its distribution. Theswallow. Which lizards are eaten is largely determined
blunt-nosed leopard lizard is not found above 792 meterdy the size and behavior of the prey. Lizard species taken
(2,600 feet) in elevation (Montanucci 1970). The blunt- as prey include: side-blotched lizardsq stansburianp
nosed leopard lizard hybridizes with the long-nosed coasthorned lizard®trynosoma coronatujyCalifornia
leopard lizard where their ranges meet in Ballinger Whiptails Cnemidophorus tigrjs and spiny lizards
Canyon (Santa Barbara and Ventura Counties) in the(Sceloporusspp). Young of its own species also are
Cuyama River watershed (Montanucci 1970, Le Fevre ineaten (Montanucci 1965, Kato et al. 188ermano and
litt. 1976). Williams 1994). Because they have similar diets,
interspecific competition probably occurs between the
Current Distribution—The currently occupied blunt-nosed leopard lizard and California whiptail
range of the blunt-nosed leopard lizard is in scattered(Montanucci 1965, Tollestrup 1979).
parcels of undeveloped land on the Valley floor, and in
the foothills of the Coast Range. Surveys in the northern  Reproduction and Demography-Breeding activity
part of the San Joaquin Valley documented thebegins within a month of emergence from dormancy and
occurrence of the blunt-nosed leopard lizard in thelasts from the end of April through the beginning of June,
Firebaugh and Madera Essential Habitat areas (Williamsand in some years to near the end of June. During this
in litt. 1990). Essential Habitat Areas were defined in period, and for a month or more afterward, the adults
previous recovery plan editions for this species asoften are seen in pairs and frequently occupy the same
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burrow systems (Montanucci 1965, Germano andtheir proportions because both groups were active. His
Williams 1994). Male territories may overlap those of data were about 2:1 hatchlings to subadults. Combining
several females, and a given male may mate with severahese numbers, the population consisted of about 67
females. Copulation may occur as late as Juneoercent adults, 11 percent subadults, and 22 percent
(Montanucci 1965). hatchlings. The age structure of a population on Pixley
National Wildlife Refuge consisted of 62 percent adults,
Two to six eggs averaging 15.6 by 25.8 millimeters 27 percent subadults, and 11 percent hatchlings in 1984
(0.6 by 1.0 inch) are laid in June and July, and their(Uptain et al. in litt. 1985).
numbers are correlated with the size of the female
(Montanucci 1967). Under adverse conditions, egg- Age structure of adults during a 7-year period on the
laying may be delayed 1 or 2 months or reproduction mayElkhorn Plain (Williams et al. 1993 Endangered
not occur at all (Montanucci 1965, Tollestrup 1979, Species Recovery Program unpubl. data), was determined
1982, Germano et al. 1994). Eggs are laid in a chambein 1995; percentages of 2, 3, 4, and 5 year-old males were
either excavated specifically for a nest or already existing69.5, 21, 6.5, and 2, respectively. Percentages of females
within the burrow system (Montanucci 1965, 1967). 2, 3, and 4 years old were 70, 22, and 7.5; none were
Females typically produce only one clutch of eggs perrecaptured older than 4 years. Parker and Pianka (1976)
year, but some may produce three or more undemade estimates for the long-nosed leopard lizard based
favorable environmental conditions (Montanucci 1967, on their data for a Utah population, which are consistent
USFWS 1988, Germano and Williams 1992, Williams with the age structure and reproductive situation
etal. 1993). After about 2 months of incubation, young described for the blunt-nosed leopard lizard. Maximum
hatch from late July through early August, rarely to longevity would thus be 8 to 9 years with an annual
September, and range in size from 42 to 48 millimeterssurvivorship of about 50 percent.
(1.7 to 1.9 inches) snout-vent length (Montanucci 1965,

Tollestrup 1982). Before their first winter, young  In several populations, and during most of the year,
leopard lizards may grow to 88 millimeters (3.5 inches) males appear to outnumber females by a ratio of 2:1
in snout-vent |ength (Montanucci 1967) (Montanucci 1965, Uptain et al. in litt. 1985, Kato et al.

1987a). Mullen (1981) reported that the ratio of males to

Sexual maturity is reached in from 9 to 21 months, females was 3:1, whereas Montanucci (1965) found that
depending on the sex and environmental conditionsthe numbers in a Valley floor population were equal.
(USFWS 1988). Females tend to become sexually Uptain et al. (in litt. 1985) showed that, although 63
mature earlier than males, breeding for the first time afterpercent of the hatchlings in a population on Pixley
the second dormancy, while males usually do not breedNational Wildlife Refuge were male, the male:female
until later (Montanucci 1965, 1967). ratio varied seasonally from 2:1 in the spring, to 1:1 in the

summer, and to 2:3 in the fall. These were all based on

The relative proportions of the three age groupsshort-term studies. In contrast, populations on two plots
(adult, subadult, hatchling or young-of-the-year) changeon the Elkhorn Plain over several years typically had
through the activity season as young are added to thadult and subadult sex ratios of about 1:1 (1:1.04).
population only in August or later and entry into Females outnumbered males more often than the reverse
dormancy and differential mortality affects the during census periods in May and June. Hatchling sex
proportions in age groups above ground. Data basedatios, however, showed the opposite, with males
upon surface activity do not give an accurate estimate Of)utnumbering females, most censuses with ratios
the population age structure because the adults ceasgrying between about 1.5:1 and 2.5:1 male:female
activity above ground from about 4 weeks before to about\williams et al. 1998, Germano and Williams 1984
the same time as the eggs hatch. The best estimate of t@dangered Species Recovery Program unpubl. data).
relative proportions of adults and subadults (animals
hatched the previous summer) may be made from data Male and female home ranges often overlap. The
gathered in May because both groups are active on thenean home range size varies from 0.1 to 1.1 hectares
surface then. In May the proportions were 85 percent(0.25 to 2.7 acres) for females and 0.2 to 1.7 hectares
adults and 15 percent subadults (Montanucci 1965).(0.52 to 4.2 acres) for males (Tollestrup 1983, Kato et al.
Montanucci (1965) believed that data gathered in AugustL987a).
for subadults and hatchlings yielded the best estimate of
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There are no current overall population size estimates  Potential predators of blunt-nosed leopard lizards
for the species. Uptain et al. (in litt. 1985) reported include whipsnakes, gopher snakes, glossy snakes
densities ranging from 0.3 to 10.8 lizards per hectare (0.1(Arizona elegans western long-nosed shakes
to 4.2 per acre) for a population on the Pixley National (Rhinocheilus lecontgi common king snakes, western
Wildlife Refuge in Tulare County. In a previous study of rattlesnakes, loggerhead shrikeéar{ius ludovicianug
this population, Tollestrup (1979) estimated an averageAmerican kestrelsHalco sparveriuy burrowing owls,
density of 3.3 lizards per hectare (1.3 per acre). In 1991greater roadrunner§&€ococcyx californiangs golden
after three previous years of severe drought, two 8.1-eagles Aquila chrysaetgs hawks, California ground
hectare (20-acre) plots had estimated densities of 6.7 andquirrels, spotted skunk$Sgilogale putoriuy striped
7.0 lizards per hectare (2.7 and 2.8 per acre) on Pixleyskunks Mephitis mephitis American badgers, coyotes,
National Wildlife Refuge (Williams and Germano in litt. and San Joaquin kit foxes (Montanucci 1965, Tollestrup
1991). On the Elkhorn Plain, estimated population size1979).  Blunt-nosed leopard lizards are hosts to
on two 8.1-hectare plots of adult and subadult blunt-endoparasites such as nematodes, and ectoparasites such
nosed leopard lizards in June (period of peak above-as mites and harvest mites (Montanucci 1965).
ground activity) varied between 0 in 1990 to more than
170 in 1993. Only subadult lizards were active above  Activity Cycles—Seasonal above-ground activity is
ground in April and no lizards were active by June 1990, correlated with weather conditions, primarily temperature.
the year of severest drought (Williams et al. 2993 Optimal activity occurs when ground temperatures are
Germano et al. 1994, D. J. Germano and D.F. Williamsbetween 22 degrees and 36 degrees Celsius (72 and 97
unpubl. data). Turner et al. (1969) estimated that thedegrees Fahrenheit) or slightly higher (USFWS 2985
average density of a southern Nevada population of thd3rode pers. comm.). Smaller lizards and young have a
long-nosed leopard lizard was 3 lizards per hectare (1.2vider activity range than the adults (Montanucci 1965).
per acre). Population densities in marginal habitat This results in the smaller, subadult lizards emerging
generally do not exceed 0.5 blunt-nosed leopard lizarddrom hibernation earlier than adults, remaining active
per hectare (0.2 per acre) (Mullen 1981, Le Fevre in litt. later in the year, and being active during the day earlier
1976, Madrone Associates in litt. 1979). and later than adults (Montanucci 1965). Adults are

active above ground in the spring months from about

Behavior and Species Interactions-Social behavior ~ March or April through June or July, with the amount of
is more highly developed in the blunt-nosed leopardactivity decreasing so that by the end of June or July
lizard than in the long-nosed leopard lizard. For almost all sightings are of subadult and hatchling leopard
example, territorial defense and related behaviorallizards (Williams et al. 1998. Also, following the
activity are completely absent in the long-nosed leopardbreeding season, the proportion of each sex active
lizard, whereas blunt-nosed leopard lizards are highlychanges as males tend to cease surface activity sooner
combative in establishing and maintaining territories than females (Montanucci 1967, Williams and Tordoff in
(Montanucci 1970). In addition, Tollestrup (1979, 1983) litt. 1988). Adults captured on the surface in August are
observed six distinct behavioral displays specific to theabout 70 percent females (Montanucci 1967). Adults
blunt-nosed leopard lizard. Behavioral displays of all retreat to their burrows tdbrummate (dormancy in
types were more frequent during the breeding season. poikilothermicvertebrateghaving a body temperature

that varies with the temperature of its surroundings]),

Leopard lizards use small rodent burrows for She'terbeginning in August or Septemben but hatch”ngs are
from predators and temperature extremes (Tollestrupactive until mid-October or November, depending on
1979). Burrows are usually abandoned ground squirrelyeather.
tunnels, or occupied or abandoned kangaroo rat tunnels
(Montanucci 1965). Each lizard uses several burrows Because diurnal activity is temperature dependent,
without preference, but will avoid those occupied by blunt-nosed leopard lizards are most likely to be
predators or other leopard lizards. Montanucci (1965)observed in the morning and late afternoon during the
found that in areas of low mammal burrow density, hotter days (Tollestrup in litt. 1976). Lizards are active
lizards will construct shallow, simple tunnels in earth on the surface when air temperatures are between 23.5
berms or under rocks. While foraging, immature lizards degrees and 40.0 degrees Celsius (74 and 104 degrees
also take cover under shrubs and rocks. Fahrenheit) and surface soil temperatures are 22 to 50

degrees Celsius (72 to 122 degrees Fahrenheit)
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(O’'Farrell and Kato 1980, Mullen 1981, Tollestrup inlitt. grassland understory, that occurs on the gently sloping
1976, Wiliams and Tordoff in litt. 1988). Body alluvial fans of the foothills of the southern San Joaquin
temperatures range from 32.2 to 42.0 degrees Celsius (9Qalley and adjacent Carrizo Plain. This community is
and 108 degrees Fahrenheit) (Cowles and Bogert 1944dominated by the chenopod shrubs, common saltbush

Mullen 1981). (Atriplex polycarpa) and spiny saltbush(Atriplex
spinifera),and is associated with non-alkaline, sandy or
Habitat and Community Associations-Blunt-  Joamy soils. Tollestrup (in litt. 1976) described this plant

nosed leopard lizards inhabit open, sparsely vegetatedommunity asAtriplex grassland. Similar to this
areas of low relief on the San Joaquin Valley floor and incommunity, but dominated principally by common
the surrounding foothills (Smith 1946, Montanucci saltbushes, are the Sierra-Tehachapi Saltbush Scrub
1965). On the Valley floor, they are most commonly (extending from the southern Sierra Nevada north of
found in the Nonnative Grassland and Valley Sink Scrubporterville to the Grapevine in the Tehachapi Mountains)
natural communities described by Holland (1986). Theand Interior Coast Range Saltbush Scrub. The latter
Valley Sink Scrub is dominated by low, alkali-tolerant ranges from Pacheco Pass to Maricopa but, for the most
shrubs of the family Chenopodiaceae, such as iodingpart, has been converted by grazing and fire to
bush, and seepweeds. The soils are saline and alkalingonnative/Annual Grassland. Other foothill communities
lake bed or playa clays which often form a white salty that occur within the range of the blunt-nosed leopard
crust and are occasionally covered by introduced annualizard are Upper Sonoran Subshrub Scrub and Serpentine
grasses. This may not have been the best habitaBunchgrass (Holland 1986). In general, leopard lizards
historically, for blunt-nosed leopard lizards because theare absent from areas of steep slope, dense vegetation, or
sandy and sandy-loam soils supporting perennial andareas subject to seasonal flooding (Montanucci 1965).
annual grasses and forbs were the first to be developed

and cultivated. Prior to agricultural development, Valley 4. Reasons for Decline and Threats to Survival

Sink Scrub was widespread around Kern, Buena Vista,

Tulare, and Goose lakes and extended north to the Reasons for Decline—Since the 1870s and the
Sacramento Valley along the trough of the San Joaquirdvent of irrigated agriculture in the San Joaquin Valley,
Valley. Nearly all the remaining natural lands on the more than 95 percent of the original natural communities
Valley floor are seasonally flooded fragments of this have been destroyed. This dramatic loss of natural
historical complex, and support elements of the alkali- Communities was the result of cultivation, modification
sink communities. This community corresponds to two and alteration of existing communities for petroleum and

that Tollestrup (in litt. 1976) described Alenrolfea ~ Mineral extraction, pesticide applications, off-road
grassland an8uaeddlat. vehicle use, and construction of transportation,

communications, and irrigation infrastructures. These

Valley Needlegrass Grassland, Nonnative (Annual) processes collectively have caused the reduction and
Grassland, and Alkali Playa (Holland 1986) also provide fragmentation of populations and decline of blunt-nosed
suitable habitat for the lizard on the Valley floor. Valley leopard lizards (Stebbins 1954, Montanucci 1965,
Needlegrass Grassland is dominated by native perennidUSFWS 1988, 1985, Germano and Williams 1993).
bunchgrasses, including purple needlegrd$asgella
pulchrg and alkali sacaton. Associated with the  Farming began in the Valley as a direct response to
perennial grasses are native and introduced annuadncreased demands for local food supplies, created by the
plants. Both the Valley Needlegrass Grassland andmigration of settlers to California during the 1849 Gold
Nonnative/Annual Grassland occur on fine-textured Rush (California Department of Water Resources 1974).
soils and probably were widespread in the Valley beforeLand conversion was accelerated in the 1920s with the
large areas were converted to agriculture. The Alkaliadvent of reliable electrical groundwater pumps and in
Playa community occurs on poorly drained, saline andthe 1950s and 1960s with importation of water via
alkaline soils in small, closed basins. The small, widely Federal and State water projects (San Joaquin Valley
spaced, dominant shrubs include: iodine bush,Interagency Drainage Programinlitt. 1979). By 1985, 94

saltbushes, and greasewoS8auicobatus vermiculatils ~ percent of wildlands on the Valley floor had been lost to
agricultural, urban, petroleum, mineral, or other

Blunt-nosed leopard lizards also inhabit Valley development (USFWS 1983CDFG in litt. 1985).
Saltbush Scrub, which is a low shrubland, with an annual
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Stebbins (1954) first recognized that agricultural Kato and O’Farrell 1986, O'Farrell and Sauls in litt.
conversion of its habitat was causing the elimination of 1987). Eighty-three percent of the blunt-nosed leopard
the blunt-nosed leopard lizard. The cumulative effects oflizard population on Elk Hills Naval Petroleum Reserves
the dramatic decline in its available habitat and in Californiainhabited areas where little or no petroleum-
degradation of existing habitat by a variety of human related activity had occurred (Kato and O’Farrell 1986).

activities have resulted in the lizard’s present status as
endangered. Livestock grazing can result in removal of

herbaceous vegetation and shrub cover, destruction of

In the first blunt-nosed leopard lizard recovery plan rodent burrows used by lizards for shelter, and associated
(USFWS 1988), 20 Habitat Units were identified as soil erosion if the stocking rate is too high or animals are
“Essential” to the continued survival of the blunt-nosed left on the range too long after annual plants have died
leopard lizard, though these did not have any legal(Chesemore in litt. 1981, Williams and Tordoff in litt.
protection equivalent to critical habitat. Ten of these 1988). Unlike cultivation of row crops, which precludes
habitat units were recommended as having priority foruse by leopard lizards, light or moderate grazing may be
protection (USFWS 19&0in litt. 1985). Between 1977 beneficial (USFWS 19&; Germano and Williams
and 1985, 30,005 hectares (74,144 acres) of this essentidP93, Chesemore in litt. 1980). Chesemore (in litt. 1980)
Valley-floor habitat were destroyed. suggested that 15 percent to 30 percent ground cover was

optimal for leopard lizard habitat and greater than 50

Threats to Survival—Habitat disturbance, percent was unsuitable. Researchers have hypothesized
destruction, and fragmentation continue as the greateshat leopard lizards prefer lightly grazed grasslands since
threats to blunt-nosed leopard lizard populations.these are dominated by Arabian grass, a low, sparsely
Construction of facilities related to oil and natural gas growing, introduced annual grass, whereas ungrazed
production, such as well pads, wells, storage tanksareas are dominated by red brome which is a taller, denser
sumps, pipelines, and their associated service roadstroduced grass (Mullen 1981, Chesemore in litt. 1980).
degrade habitat and cause direct mortality to |eoparq—|owever’ domination by Arabian grass may be parﬂy or
lizards, as do leakage of oil from pumps and transportpredominately due to precipitation, soil structure, and
pipes, and storage facilities, surface mining, and Off-gther environmental variables instead of grazing
highway vehicle traffic (Mullen 1981, USFWS 185 intensity, based on long-term studies at several sites
Kato and O’Farrell 1986, Madrone Associates in litt. within the geographic range of the blunt-nosed leopard
1979, Chesemore in litt. 1980). Dumping of waste oil lizard (Williams et. al 1998 Germano and Williams
and highly saline wastewater into natural drainage1994, Wiliams and Nelson in press, Williams and
systems also degrades habitat and causes direqtermano in litt. 1991). On the Elkhorn Plain Ecological
mortality, but these activities are no longer permitted. Reserve, high percentages of ground cover (nearly 100
Lizards displaced by degraded or lost habitat may bepercent in 1991-1993, 1995) may not have provided
unable to survive in adjacent habitat if it is already optimum habitat conditions, but grasshoppers and large
occupied or unsuitable for colonization (USFWS 185 moths and other prey for leopard lizards were abundant
Williams and Tordoff in litt. 1988). Direct mortality under these conditions. Blunt-nosed leopard lizards
occurs when animals are killed or buried in their burrows survived such conditions in similar proportions in grazed
during construction, killed by vehicle traffic on access and nongrazed areas both in years of low and h|gh p|ant
roads, drowned or mired in pools of oil (Montanucci productivity, though drought and lack of grazing during
1965, Mullen 1981, Kato and O'Farrell 1986, Kato et al. several years of the study makes results inconclusive
1987) and uncovered oil cellars (USFWS 1988), or fall (williams et al. 1998, Germano et al. 1994, Germano

into excavated areas from which they are unable toand Williams 1998, Williams and Nelson in press, D.F.
escape (O’Farrell and Sauls in litt. 1987). Williams unpubl. data).

Although lizards occur in areas of light petroleum  The use of pesticides may directly and indirectly
development and recolonize oil fields that have beenaffect blunt-nosed leopard lizards (Montanucci 1965,
abandoned (O’Farrell and Kato 1980, Chesemore in litt. Germano and Williams 1993, Jones and Stokes in litt.
1980, O'Farrellin litt. 1980, Williams in litt. 1989), their 1977, California Department of Food and Agriculture in
population densities decrease as oil activity increasesitt. 1984, Williams and Tordoff in litt. 1988). The
(Jones 1980, O’Farrell and Kato 1980, Mullen 1981, insecticide malathion has been used since 1969 to control
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the beet leafhopper (California Department of Food and1967 (USFWS 1967) and by the State of California in
Agriculture inlitt. 1984). California Department of Food 1971 (Table 1). A recovery plan was first prepared in
and Agriculture treats areas on the west side of the Sai980 (USFWS 19&f) and revised in 1985 (USFWS
Joaquin Valley, from Merced to San Luis Obispo 1985). Conservation efforts have included habitat and
Counties, up to three times a year, depending on thgopulation surveys, studies of population demography
seasonal densities of the sugar beet leafhopper andnd habitat management, land acquisition, and
whether or not it is carrying the curly-top virus (H.L. development of management plans for public lands that
Foote pers. comm.). Pretreatment surveys for blunt-have benefitted blunt-nosed leopard lizards as well as
nosed leopard lizards are conducted so that inhabitedther listed species (see the Introduction, 3. Conservation
areas can be avoided, if possible. Priorto 1969, treatmertfforts at the Community Level and Table 2).
was accomplished using DDT. Montanucci (1965)
reported that entomologists found dead leopard lizards in ~ Large-scale habitat surveys include those for the
the Blackwell's Corner area of Kern County subsequentCalifornia Energy Commission’s Southern San Joaquin
to insecticide treatment. Valley Habitat Preservation Program (Anderson et al.
1991), the Carrizo Plain Natural Area (Kakiba-Russell et
Although the acute and chronic effects of malathion al. in litt. 1991), Elk Hills Naval Petroleum Reserves in
toxicity to leopard lizards are unknown (R.A. Marovich California (O'Farrell and Matthews in litt. 1987,
pers. comm.), Hall and Clark (1982) found that acute oralO'Farrell and Sauls in litt. 1987, EG&G Energy
administration of malathion was relatively non-toxic to Measurements in litt. 1995), USBLM lands in Fresno,
another lizard of the family Iguanidae. The most San Benito, and Monterey Counties (O'Farrell et al.
important effects of malathion on the blunt-nosed 1981), and a survey of 12,142 hectares (30,000 acres) of
leopard lizard may be those associated with the reductiomatural land in western Madera County (Williams in litt.
of insect prey populations (California Department of 1990). There also have been numerous smaller-scale
Food and Agriculture in litt. 1984). Because it degradespreproject surveys as part of the Sec. 7 and 10(a) permit
in approximately 48 hours, the direct effect of this processes of the Endangered Species Act, and National
insecticide on the abundance of prey species is thought t&nvironmental Policy Act and California Environmental
last for 2 to 5 days (California Department of Food and Quality Act laws and regulations. Most of these have
Agriculture in litt. 1984). Aerial application of malathion taken place in the southern San Joaquin Valley in Kern
may reduce the availability of food for reproducing and western Kings Counties.
lizards in the spring, and later for hatchlings when they
should be storing fat to sustain themselves during their The CDFG conducted aerial surveys between 1976
first winter (Kato and O’Farrell 1986). Fumigants such and 1985 to determine the extent of remaining natural
as the rodenticide methyl bromide are used to controllands in the San Joaquin Valley (USFWS 128®8%).
ground squirrels. Because leopard lizards often inhabitSurvey maps were compared with baseline maps hand
ground squirrel burrows, they may be inadvertently drawn from EROS 45.7 by 45.7-centimeter color infrared
poisoned (Jones and Stokes in litt. 1977). high altitude photos, taken in August 1974. The loss of
undeveloped land in each of 20 Essential Habitat areas
Blunt-nosed leopard lizard mortality is known to was compared for the years 1983 and 1985, the years
occur as a result of regular automobile traffic and off- most recent surveys were conducted.
road vehicle use (Tollestrup 1979, Uptain et al. in litt.
1985, Wiliams and Tordoff in litt. 1988). Little In 1985, USFWS (USFWS in litt. 1985) proposed
information is available regarding the relative effect of that 3,345 hectares (8,265 acres) in the Firebaugh,
this cause of mortality, but habitat fragmentation hasWhitesbridge, and Pixley Refuge Essential Habitat areas
accompanied the construction of roads. Typically roadsbe acquired using Land and Water Conservation Fund
surround and often bisect remaining fragments of habitatAct funds. However, because of funding constraints, this
increasing the risks of mortality by vehicles and plan has not been implemented.

strengthening the population effects of isolation. _ _ _
Studies of population ecology and habitat management

5. Conservation Efforts of leopard lizards have been conducted by several

researchers funded by the USBLM, U.S. Department of

The blunt-nosed leopard lizard was listed as Energy, Bureau of Reclamation, Service, and CDFG.
endangered by the U.S. Department of the Interior inThe results of two research investigations of blunt-nosed

59



Recovery Plan Draft—Arid Upland and Riparian Species

leopard lizard food habits and home range size have been
published since 1985 (Kato et al. 188798h). Studies

of demography and habitat management on the Elkhorn
Plain have been on-going since 1987 (Williams et al.
1993, Germano and Williams 19B4Germano et al.

and compatible land uses for blunt-nosed
leopard lizards;

protecting additional habitat for them in key
portions of their range; and

1994, Endangered Species Recovery Program unpubl.
data). Similarly, since 1985, studies of demography have 3.
been ongoing at Pixley National Wildlife Refuge (Uptain

et al. 1992, Wiliams and Germano in litt. 1991,
Endangered Species Recovery Program unpubl. data). range.
Other studies of habitat management and restoration

have taken place at the Kern Fan Element by the
California Department of Water Resources (J. Shelton
and S. Juarez pers. comm.).

gathering additional data on population
responses to environmental variation at
representative sites in their extant geographic

A population monitoring program and a range-wide
population survey are needed to determine current
population sizes and habitat conditions, track lizards’
responses to environmental variation and changing land

Though population viability analyses are an US€S, and rz?mk areas and parcel§ for prc_)tection by
important aspect of conservation planning for this purchase of title or easement. Special attention must be
species, recent single-population analyses (Buechnepirected to surveys in potential habitat in central Merced
1989, Endangered Species Recovery Program studies ify®Unty, where ground surveys have not been conducted.
progress) are inadequate for two main reasons: (1) there
are insufficient data on demographics of blunt-nosed
leopard lizards from several sites representing the rang
of environmental conditions to which the species is i ) ) o
exposed; and (2) the data are not representative of th,@nd diversity on populatpn viability. Because several
temporal variation of the environment. Before modeling important populations are isolated on fragmented natural
can become a useful tool for conservation planning, date{and on the Yalley floor. and along its sp_utherq and
needed to conduct metapopulation modeling must beWEStem_ per.lmeter, uI.t|mate!y,. determining viable
gathered. ThesedataincludedemographicsofindividuaPOpUI"’Itlon S|ze,_genetlc variation, and method; to
populations, the carrying capacity of the habitat of eaCh,en_hance population movements and restore habitat on
and their connectivity (rate of movement). Despite the retired farmlands are needed to ensure recovery.
shortcomings of currentinformatior_n recent studi.es have Recovery Actions—Principal recovery actions for
shown that blunt-nosed leopard .I|z_ards can withstandy . | int-nosed leopard lizard should focus on
severe, long term drought by remaining .dormantfo.rUptoinformation needed to make informed decisions about
.22 ”70””‘5' and_have the reproductive c_:gpacny forland acquisition and habitat management and restoration,
Irruptive popu_latlon growth when conditions _are and measure progress toward recovery. Habitat
favorable (W|II|ar_n_s et al. 1993 Germano et al. 1994, protection is essential, and in some portions of the
Germano and Williams 1994, geographic range of blunt-nosed leopard lizards, it has a
high priority. Yet, while habitat protection goals may
require many years to achieve, and some may never be

The more important questions that must be addresseffached, other actions must be implemented. Needed

before or simultaneous with purchase of land or actions are:
conservation easements, is how to preserve and enhance
populations on existing habitat. Substantial habitat is in
public ownership or a conservation program, but
appropriate habitat management prescriptions for these
parcels mostly are unknown. No parcel currently is being
specifically managed to optimize habitat conditions for
this species. Thus, the three most important factors in
recovering the blunt-nosed leopard lizard are:

Also needed is an analysis of extinction patterns on
ifferent-sized, isolated blocks of natural land on the
Valley floor to gain insight into the effects of habitat size

6. Recovery Strategy

1. Determine appropriate habitat managementand
compatible land uses for blunt-nosed leopard
lizards.

Conduct range-wide surveys of known and
potential habitat for presence and abundance of
blunt-nosed leopard lizards.

- . . Protect additional habitat for them in key
1. determining appropriate habitat management
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portions of their range; areas of highest priority with conservation programs;

to target for protection are:
c. Natural and retired agricultural lands in the

a. Natural lands in western Madera County; Semitropic Ridge Natural Area, Kern
County, with the objective of expanding
b. Natural lands in Panoche Valley area of and Connecting existing reserves and
Silver Creek Ranch, San Benito County; refuges.

c. Agricultural and natural land between the
north end of the Kettleman Hills and the

Guijarral Hills and the Guijarral Hills and L. San Joaquin KiT Fox
Anticline Ridge (western rim of Pleasant (VULPES MACROTIS MUTICA)
Valley, Fresno County) to restore and

protect a corridor of continuous habitat for 1. Description and Taxonomy

blunt-nosed leopard lizards and other
species without the ability to move through
irrigated farmland;

Taxonomy—The kit fox, Vulpes macrotis,was
described by C. Hart Merriam (1888). The area of the
type locality, near Riverside in Southern California, is
d. Natural lands west of Highway 33 and east Now highly urbanized. Eight subspecies were recognized

of the coastal ranges between the Pleasantlistorically (e.g., Hall 1981). Today, only m. macrotis

Valley, Fresno County, on the north and andV. m. muticare recognized (Mercure et al. 1999).

McKittrick Valley, Kern County, on the M. muticathe San Joaquin kit fox, was first described by
south: Merriam (1902). The type locality is near Tracy, San
Joaquin County, California.

e. Natural lands of the linear, piedmont
remnants of their habitat west of Interstate Several different taxonomies for the species and

Highway 5 between the Pleasant Valley subspecies of small, North American foxes have been
and Panoche Creek, Fresno County; proposed over the last 110 years (historical literature
summarized by Hall 1946, Hall and Kelson 1959,
f. Natural lands in the upper Cuyama Valley. Rohwer and Kilgore 1973, Waithman and Roest 1977,
Hall 1981). Two recent studies examined the

Gather additional data on population responseseyolutionary and taxonomic relationships among small,
to environmental variation at representative North American foxes (Dragoo etal. 1990, Mercure et al.
sites in its extant geographic range. 1993). Dragoo et al. (1990) concluded that all North

_ _ _ _American arid-land foxes belonged to the spedles
Design and implement a range-wide population ye|ox (swift fox). The subspecific statuses of the taxa
monitoring program. historically regarded as subspeciesvofmacrotisalso
were challenged by Dragoo et al. (1990), who
recommended that all be synonymized underelox
macrotis Genetic work by Mercure et al. (1993) led
them to conclude that, though there was evidence of
hybridization between kit and swift foxes over a limited
geographic area, they should be considered separate
species. Further, Mercure et al. concluded that of the
traditional subspecies of the kit fox, the San Joaquin
Valley population is the most distinct and should be
considered a subspecies (1993, p. 1323). Their data
recognize the swift fox as a separate monotypic species,
and two subspecies of kit foxe¥:. macrotis macrotis,
found throughout the remaining habitat within the
historical range of the species, except the San Joaquin
Valley; andV. macrotis muticathe San Joaquin kit fox.

Protect additional habitat for blunt-nosed
leopard lizards in the following areas (all are of
equal priority):

a. Natural and retired agricultural lands
around Pixley National Wildlife Refuge,
Tulare County, with an objective of
expanding and connecting the Refuge units
with each other and with the Allensworth
Ecological Reserve;

b. Natural land in and around the Elk Hills
Naval Petroleum Reserves in California
and Lokern Natural Area with the objective
of expanding and connecting existing lands
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Description—The kit fox is the smallest canid (Urocyon cinereoargenteishowever are sometimes
species in North America and the San Joaquin kit fox ismisidentified as kit foxes, especially in winter when the
the largest subspecies in skeletal measurements, bodkit fox coat is thicker and has more gray. Both species
size, and weight. Grinnell et al. (1937) found a differencehave a black tail tip but gray foxes also have a distinctive
in body size between males and females: males averagdulack stripe running along the top of the tail. Gray foxes
80.5 centimeters (31.7 inches) in total length, and 29.5are more robust than kit foxes; they are heavier with an
centimeters (11.6 inches) in tail length; females average body weight of about 3.6 kilograms (8 pounds)
averaged 76.9 centimeters (30.3 inches) in total length(Grinnell et al. 1937). However, San Joaquin kit foxes
and 28.4 centimeters (11.2 inches) in tail length. Kit have longer ears, averaging 8.6 centimeters (3.4 inches)
foxes have long slender legs and are about 30 centimeterompared with 7.8 centimeters (3 inches) for gray foxes
(12 inches) high at the shoulder. The average weight ofGrinnell et al. 1937).
adult males is 2.3 kilograms (5 pounds), and of adult
females is 2.1 kilograms (4.6 pounds) (Morrell 1972). 2. Historical and Current Distribution

General physical characteristics of kit foxes include a  Historical Distribution.—The historical range was
small, slim body, relatively large ears set close together first defined by Grinnell et al. (1937). Prior to 1930, kit
narrow nose, and a long, bushy tail tapering slightly foxes inhabited most of the San Joaquin Valley from

toward the tip (Figure 50). The tail is typically carried southern Kern County north to Tracy, San Joaquin
low and straight. County, on the west side, and near La Grange, Stanislaus

County, on the east side. These authors believed that by
Color and texture of the fur coat of kit foxes varies 1930 the kit fox range had been reduced by more than
geographically and seasonally. The most commonlyhalf, with the largest portion of the range remaining in the
described colorations are buff, tan, grizzled, or southern and western parts of the Valley (Figure 51),
yellowish-gray dorsal coats (McGrew 1979). The guard though they provided no indication for why they believed
hairs on the back are black tipped, which accounts for thdoxes had been eliminated from most of the east side and
grizzled appearance (Bell 1994). Two distinctive coats Valley floor.
develop each year: atan summer coat and a silver-gray
winter coat (Morrell 1972). The undersides vary from  Current Distribution.—Although the San Joaquin
light buff to white (Grinnell et al. 1937), with the kit fox has been listed as endangered for 29 years, there
shoulders, lower sides, flanks and chest varying fromhas never been a comprehensive survey of its entire
buff to a rust color. Thear pinna(external ear flap) is  historical range. And, despite the loss of habitat and
dark on the back side, with a thick border of white hairs apparent decline in numbers since the early 1970s, there
on the forward-inner edge and inner base. The tail ishas been no new survey of habitat which was then
distinctly black-tipped. thought to be occupied (Morrell 1975). In 1990, USFWS
(USFWS in litt. 1990) produced a range map for use by
Identification.—The foot pads of kit foxes are small
by comparison with other canids. A sample of 21 tracks
from throughout the San Joaquin Valley had an average 2
length of 3.1 centimeters (1.2 inches) and an average &\ &
width of 2.6 centimeters (1 inch) (Orloff et al. 1993).
Other characteristics such as the degree to which the feet
are furred and the size, shape, and configuration of the
pads distinguish kit fox tracks from those of co-occurring
canids and domestic cats (Orloff et al. 1993).

Because all three fox species that occur in the San
Joaquin Valley are primarily nocturnal, identification of
free-living, and often fast-moving, animals can be a
challenge. The black-tipped tail and coat color
differences usually distinguish kit foxes from red foxes

(V. vulpeg. At4to 5 kilograms (8 to 11 pounds the red Figure 50. Illustration of a kit fox by Jodi Sears (© D.F.
fox also is much heavier than the kit fox. Gray foxes williams)
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U.S. Department of Agriculture Animal Damage Control northern portions of the range, populations were last
officers who were conducting coyote control programs. recorded in the late 1980s at the San Luis Reservoir,
This range map was based on Morrell's 1975 map, withMerced County (Briden et al. 1987), North Grasslands
adjustments reflecting new information. and Kesterson National Wildlife Refuge area on the
Valley floor, Merced County (Paveglio and Clifton in litt.
Kit foxes currently inhabit suitable habitat on the San 1988), and in the Los Vaqueros watershed, Contra Costa
Joaquin Valley floor and in the surrounding foothills of County (V. Getz pers. comm.). Smaller populations and
the coastal ranges, Sierra Nevada, and Tehachapkolated sightings of kit foxes are also known from other
Mountains, from southern Kern County north to Contra parts of the San Joaquin Valley floor, including Madera
Costa, Alameda, and San Joaquin Counties on the westounty and eastern Stanislaus County (Williams in litt.
and near La Grange, Stanislaus County on the east side g990).
the Valley (Williams in litt. 1990) (Figure 51). Kit foxes
are known from all the larger, scattered islands of natural 3. Life History and Habitat
land on the Valley floor in Kern, Tulare, Kings, Fresno,
Madera, and Merced Counties. Kit foxes also occur in  Food and Foraging—Diet of kit foxes varies
the interior coastal ranges in Monterey, San Benito, anddeographically, seasonally, and annually, based on
Santa Clara Counties (Pajaro River watershed), in thevariation in abundance of potential prey. In the southern
Salinas River watershed, Monterey and San Luis ObispdPortion of their range, kangaroo rats, pocket mice, white-
Counties, and in the upper Cuyama River watershed iffooted mice Reromyscusspp), and other nocturnal
northern Ventura and Santa Barbara Counties andodents comprise about one-third or more of their diets.
southeastern San Luis Obispo County (Laughrin 1970 Kit foxes there also prey on California ground squirrels,
Jensen 1972, Morrell 1975, O’'Farrell 1983, Swick in litt. black-tailed hares, San Joaquin antelope squirrels, desert

1973, Waithman in litt. 1974 Endangered Species cottontails, ground-nesting birds, and insects (Scrivner et
Recovery Program unpubl. data). al. 19874). Vegetation and insects occur frequently in

feces. Grass is the most commonly ingested plant

Some researchers have suggested that as San Joaquiraterial (Morrell 1971, C.A. Vanderbilt-White pers.
Valley natural lands were cultivated or otherwise comm.). Inthe central portion of their geographic range,
developed, displaced kit foxes colonized nearby valleysdefined here as Kings, Tulare, Fresno, Madera, San
and foothills (Laughrin 1970, Jensen 1972); however, Benito, Merced, Stanislaus, and Monterey Counties,
there is no concrete evidence to support this assertiolknown prey species include white-footed mice, insects,
(O’Farrell 1983). It is more probable that kit foxes have California ground squirrels, kangaroo rats, San Joaquin
always occurred in these areas, possibly at low densityantelope squirrels, black-tailed hares, and chukar
and their occurrence went unnoticed or unrecorded by(Alectoris chukay (Jensen 1972, Archon 1992), listed in
biologists until the 1970s. approximate proportion of occurrence in fecal samples.

In the northern part of their range, defined here as San

The largest extant populations of kit foxes are in Joaquin, Alameda and Contra Costa Counties, kit foxes
western Kern County on and around the EIk Hills and most frequently consume California ground squirrels
Buena Vista Naval Petroleum Reserves in California, (Orloff et al. 1986). Cottontails, black-tailed hares,
Kern County, and in the Carrizo Plain Natural Area, Sanpocket mice, and kangaroo rats also are eaten (Hall 1983,
Luis Obispo County. Smaller populations are found atp.F. Williams unpubl. data). Though ground squirrels
several locations. The kit fox populations of the Naval are diurnal and kit foxes are predominantly nocturnal, kit
Petroleum Reserves in California (B.L. Cypher pers. foxes are commonly seen during the day during late
comm.), Carrizo Plain Natural Area (White and Ralls spring and early summer (Orloff et al. 1986).
1993, Ralls and White 1995), Ciervo-Panoche Natural
Area, Fresno and San Benito Counties (Endangered Reproduction and DemographyKit foxes can
Species Recovery Program), Fort Hunter-Liggett, breed when 1 year old, but may not breed their first year
Monterey County (V. Getz pers. comm.), and Camp of adulthood (Morrell 1972). Adult pairs remain together
Roberts, Monterey and San Luis Obispo Counties (W.all year, sharing the home range but not necessarily the
Berry pers. comm.) have been recently, or are currentlysame den (K. Ralls pers. comm.). During September and
the focus of various research projects. ThoughOctober, adult females begin to clean and enlarge natal or
monitoring has not been continuous in the central andpupping dens (they select dens with multiple openings;
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This page blank for figure 51. 11 x 17 fold out map of
distributional records for the san joaquin kit fox
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Morrell 1972). Mating and conception take place 0.26 on Naval Petroleum Reserve-1 in California (Berry
between late December and March (Egoscue 1956et al. 1987b) to 0.21 to 0.41 on the Carrizo Plain (Ralls
Morrell 1972, Zoellick et al. 1987 Spiegel et al. in  and White 1995). In captivity, kit foxes have lived up to
press). The median gestation period is estimated to rangien years (McGrew 1979, M. Johnson pers. comm.).
from 48 to 52 days (Spiegel et al. in press). Litters of
from two to six pups are born sometime between An annual adult mortality rate of approximately 50
February and late March (Egoscue 1962, Morrell 1972, percent has been reported (Morrell 1972, Egoscue 1975,
Zoellick et al. 1983, Spiegel et al. in press). Berry et al. 1980, Ralls and White 1995, Standley et al.

in litt. 1992). The annual mortality rate for juvenile kit

The female is rarely seen hunting during the time shefoxes may be closer to 70 percent (Berry et al. bp87

is lactating. During this period the male provides most of The effects of disease, parasites and accidental death are
the food for her and the pups. The pups emerge aboviargely unknown, but are thought to account for only a
ground at slightly more than 1 month of age. After 4-5 small portion of mortality (Berry et al. 198)¢ Drought
months, usually in August or September, the family plays a role in low reproductive success (i.e., pups are
bonds begin to dissolve and the young begin dispersingborn but do not survive to weaning). Adults can maintain
Occasionally a juvenile female will remain with the adult weight and body condition and females can give birth,
female for several more months (O’'Neal et al. 1992, but pairs apparently cannot catch enough prey to support
Spiegel et al. in press). Offspring of both sexespups (White and Ralls 1993, Spiegel et al. in press).
sometimes remain with their parents through the
following year and help raise a subsequent litter (White ~ San Joaquin kit fox densities on the west side of the

and Ralls 1993, Spiegel et al. in press, B.L. Cypher persSan Joaquin Valley were estimated to be 0.4 per square
comm.). kilometer (1.04 per square mile) prior to 1925, based on

fur trapping efforts (Grinnell et al. 1937). In 1969,
Reproductive success of kit foxes is correlated with Laughrin (1970) estimated that range-wide kit fox
abundance of their prey (Egoscue 1975). Successlensities were 0.2-0.4 per square kilometer (0.52-1.04
decreases when the density of prey species drops becauper square mile). Morrell (1975) estimated densities of
of drought, too much rainfall, or other circumstances 1.2 per square kilometer (3.11 per square mile) in optimal
(White and Ralls 1993, Spiegel et al. in press, B.L. habitats in “good” years. O’Farrell (1983) corrected
Cypher pers. comm.). Morrell's data for habitat losses and obtained an estimate
of 0.5 per square kilometer (1.30 per square mile). The
During a 6-year study at the Elk Hills Naval estimated mean density of trappable adult kit foxes was
Petroleum Reserves in California, pups dispersed arfrom 0.8 to 1.1 per square kilometer (2 to 2.8 per square
average of & 1.4 kilometers (5.@ 0.9 miles; Scrivneret  mile) between 1980 and 1982 on the Naval Petroleum
al. 198). Maximum reported distances can vary Reserves in California of Kern County (O'Farrell 1984).
considerably (Hall 1983). One individual traveled a More recently, kit fox densities at the Naval Petroleum
minimum of 40 kilometers (25 miles) from its whelping Reserves were determined from annual live-trapping
den (V. Getz pers. comm.). Adult and juvenile kit foxes efforts (Enterprise Advisory Services, Inc., unpubl.
radio-collared at the EIk Hills Naval Petroleum Reservesdata). On Naval Petroleum Reserve-1 in California, the
in California dispersed through disturbed habitats, mean density from 1981 to 1993 was 0.12 per square
including agricultural fields, oil fields, rangelands, and kilometer (0.31 per square mile) in winter, but varied
across highways and aqueducts. One pup crossed thfeom 0.72 per square kilometer (1.86 per square mile) in
Temblor Range into the Carrizo Plain (Scrivner et al. 1981 to 0.01 per square kilomef@:03 per square mile)
1987). in 1991. On Naval Petroleum Reserve-2 in California,
mean density from 1983 to 1993 was 0.38 per square
The average age of kit foxes in a Utah population wasyjiometer (0.98 per square mile), and varied from 0.72
about two years (Egoscue 1975). One fox in anothemer square kilometer (1.86 per square mile) in summer
Utah study was estimated to be at least seven years olglgg3tg 0.1 per square kilometer (0.30 per square mile) in
(Egoscue 1962). Kit foxes on Naval Petroleum Reserveyyinter 1991. On the nearby Carrizo Plain Natural Area,
1 in California can live as long as eight years but suchyii fox densities were estimated to be 0.15 to 0.24 per

longevity is rare; animals less than one year oldggyare kilometer (0.39 to 0.62 per square mile) (White
outnumber older foxes by 2.8:1 (Berry et al. 1987b). ang Ralls 1993).

Annual survival rates of juvenile foxes have ranged from
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O’Farrell (1983) estimated that the population range- Ramp-shaped mounds of dirt from 1 to 2 meters (3 to 6
wide of adult kit foxes prior to 1930 may have been feet) long are deposited at some den entrances (Morrell
between 8,667 and 12,134 assuming an occupied rang&972). Most hillsides where kit fox dens are found (90
of 22,447 square kilometers (8,667 square miles) andpercent) have a slope of less than 40 degrees , usually
densities of 0.4 to 0.6 per square kilometer (1.04 to 1.55between 19 degrees and 22 degrees . Natal and pupping
per square mile). The kit fox population in San Luis dens are found on flatter ground with slopes of about 6
Obispo, Santa Barbara, Kings, Tulare and Kern Countiesdegrees (O’Farrell and McCue 1981, O’Farrell et al.
was estimated to be about 11,000 animals in the early1980). The entrances of pupping dens show more
1970s based on limited aerial surveys of pupping densevidence of use, such as fox scat, prey remains, and
and amount of historic habitat, but without correction for matted vegetation. In the central portion of their
cultivated and urbanized lands (Waithman in litt. 1974  geographic range, dens also have several openings;
Laughrin (1970) reported an estimated total populationhowever, instead of a mound of dirt in front of the
size of 1,000-3,000 foxes in 1969. Morrell (1975) opening, the dirtis more often scattered into a long tailing
conducted a more thorough investigation of kit fox ramp, generally with a runway down the middle. In areas
abundance in 14 counties in which kit foxes were knownof tall grass, matted grass in front of the entrance is
to occur and estimated the total population at 14,832.obvious. In western Merced County, most dens are
O’Farrell (1983) adjusted Morrell's data for known found on slopes of less than 10 degrees, but a few are
habitat losses (primarily due to agriculture) and obtainedfound on slopes of up to 55 degrees (Archon 1992). In
a corrected estimate of 6,961 foxes in 1975. Whenthe northern portion of the kit fox range, dens appeared to
compared to the pre-1930 estimate, this represents &e placed higher than most surrounding ground
possible population decline of 20-43 percent. compared to areas farther south, perhaps reflecting the
Approximately 85 percent of the fox population in 1975 topography of the area. Dens most often are located on
was found in only 6 counties (Kern, Tulare, Kings, San the lower section of the slope (Orloff et al. 1986), yet
Luis Obispo, Fresno, and Monterey), and over half thefoxes are sometimes seen entering dens on the upper part
population occurred in two of those counties: Kern (41 of a slope (Bellin litt. 1992). Most dens lack the ramp or
percent) and San Luis Obispo (10 percent) (Morrell runway characteristic of dens in the southern and central
1975). portions of the Valley. No evidence has been found to

indicate that kit foxes in this area construct their own

Behavior and Species InteractionsSan Joaquin  dens (Hall 1983). Kit foxes probably enlarge California
kit foxes use dens for temperature regulation, shelterground squirrel burrows (Orloff et al. 1986), but they also
from adverse environmental conditions, reproduction, may construct their own dens.
and escape from predators. Though kit foxes are reputed
to be poor diggers (Jensen 1972, Morrell 1972), the Kit foxes often change dens and numerous dens may
complexity and depth of their dens do not support thisbe used throughout the year. However, evidence that a
assessment (O’Farrell 1983). Kit foxes also modify and den is in use may be absent (V. Getz pers. comm.). Foxes
use dens constructed by other animals, such as groundhange dens four or five times during the summer
squirrels, badgers, and coyotes (Jensen 1972, Morrelmonths, and change natal dens one or two times per
1972, Hall 1983, Berry et al. 198) and human-made month (Morrell 1972). One family of 7 kit foxes used 43
structures (culverts, abandoned pipelines, and banks irdens; the maximum number used by 1 individual was 70
sumps or roadbeds) (Spiegel et al. in press, B.L. Cyphe(Hall 1983). Foxes on the Carrizo Plain Natural Area
pers. comm.). changed dens much more frequently than indicated by

Morrell's study (White and Ralls 1993). Radiotelemetry

Den characteristics vary across the San Joaquin kitstudies indicate that foxes use individual dens for a
fox’s geographic range. In the southernmost portion, median of 2 days (mean of 3.5 days) before moving to a
dens with two entrances are most frequently found. Natalgifferent den. One fox was tracked to 70 different dens
and pupping dens, in which pups are born and raised, tengk. Ralls pers. comm.). Den changes have been
to be larger with more entrances (2 to 18) (Morrell 1972, attributed to depletion of prey in the vicinity of the den or
O'Farrell and Gilbertson 1979, O'Farrell et al. 1980, to increases in external parasites such as fleas (Egoscue
O'Farrell and McCue 1981, Berry et al. 1887  1956). Avoidance of coyotes is a more probable reason
Entrances are usually from 20 to 25 centimeters (8 to 10for frequently changing dens because kit foxes can easily
inches) in diameter and normally are hlgher than Wide.search their home range in one n|ght for prey, and
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parasites are unlikely to build to intolerable levels in 2 or details of interactions between the two species and the
3 days (K. Ralls pers. comm.) extent to which coyotes might slow or prevent the
invasion of red foxes into kit fox habitats are unknown
Nightly movements on the Elk Hills Naval Petroleum (White et al. 1994, Ralls and White 1995).
Reserves in California averaged 15.4 kilometers (9.6
miles) during the breeding season and were significantly  Activity Cycle—San Joaquin kit foxes are primarily
longer than the average nightly movements of 10.2active at night (i.e., nocturnal), and active throughout the
kilometers (6.3 miles) during the pup-rearing season.year (Grinnell et al. 1937, Morrell 1972). Adults and
Movements during the breeding season also werepups sometimes restand play near the den entrance in the
significantly longer than those made during the pup- afternoons, but most above-ground activities begin near
dispersal season (10.4 kilometers, 6.5 miles) (Zoellick etsunset and continue sporadically throughout the night.
al. 198D). Morrell (1972) reported that hunting occurred only at
night. Yet predation on ground squirrels, which are
Home ranges of from less than 2.6 square kilometersactive during the day (i.e., diurnal), by some populations
(1 square mile) up to approximately 31 square kilometersindicates that kit foxes are not strictly nocturnal, adapting
(12 square miles) have been reported by severakg the activities of available prey (Balestreri 1981, Hall

researchers (Morrell 1972, Knapp 1978, Zoellick et al. 1983, Orloff et al. 1986, O’Farrell et al. 198 Hansen in
198", Spiegel and Bradbury 1992, White and Ralls |itt. 1988).

1993, Paveglio and Clifton in litt. 1988). The
maintenance of large and relatively non-overlapping  Habitat and Community Associations-Kit foxes
home ranges, as noted on the Carrizo Plain, may be aprefer loose-textured soils (Grinnell et al. 1937, Hall
adaptation to drought-induced periods of prey scarcity 1946, Egoscue 1962, Morrell 1972), but are found on
that are episodic and temporary on the Carrizo Plainvirtually every soil type. Dens appear to be scarce in
(White and Ralls 1993). areas with shallow soils because of the proximity to
bedrock (O’Farrell and Gilbertson 1979, O’Farrell et al.
Kit foxes are subject to predation or competitive 1980), high water tables (McCue et al. 1981), or
exclusion by other species, such as the coyote, nonnativgnpenetrable hardpan layers (Morrell 1972). However,
red foxes, domestic do@énis familiarig, bobcat Felis kit foxes will occupy soils with a high clay content, such
rufus), and large raptors (Hall 1983, Berry et al. 1987 as in the Altamont Pass area in Alameda County, where
O'Farrell et al. 198/, Ralls and White 1995, CDFG in  they modify burrows dug by other animals (Orloff et al.
litt. 1987). Coyotes are known to kill kit foxes, though an 1986).
experimental coyote-control program at the Elk Hills
Naval Petroleum Reserves in California did not resultin ~ Historically, San Joaquin kit foxes occurred in
an increase in survival rate for kit foxes, nor did coyote- several native plant communities of the San Joaquin
induced mortality decrease (Cypher and Scrivner 1992 Valley. Because of extensive land conversions and
Scrivner and Harris in litt. 1986, Scrivner in litt. 1987). intensive land use, some of these communities only are
The extent to which gray and kit foxes compete for represented by small, degraded remnants today. Other
resources is unknown. The need for similar den sites andhabitats in which kit foxes are currently found have been
prey species probably place nonnative red foxes in direcextensively modified by humans. These include
competition with the much smaller kit fox. Nonnative grasslands and scrublands with oil exploration and
red foxes are expanding their geographic range in centraéxtraction equipment and wind turbines, and an
California (Orloff et al. 1986, Lewis et al. 1993), and agricultural matrix of row crops, irrigated pasture,
competition with or predation on kit foxes may be a orchards, vineyards, and grazed annual grasslands
factor in the apparent decline of kit foxes in the Santa(nonirrigated pasture). Other plant communities in the
Clara Valley (T. Rado pers. comm.), and perhapsSan Joaquin Valley providing kit fox habitat include
elsewhere in the northwestern segment of their rangeNorthern Hardpan Vernal Pool, Northern Claypan
Coyotes aggressively dominate encounters with redVernal Pool, Alkali Meadow, and Alkali Playa. These
foxes and will pursue and kill both red and gray foxes are found as relatively small patches in scattered
(Sargeant and Allen 1989), as well as kit foxes. Coyotedocations. In general, they do not provide good denning
may reduce the negative impacts of red foxes on kit foxeshabitat for kit foxes because all have moist or
by limiting red fox abundance and distribution, but waterlogged clay or clay-like soils. However, where they
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are interspersed with more suitable kit fox habitats theyValley (Laughrin 1970, Jensen 1972, Morrell 1975,
provide food and cover. Knapp 1978). Extensive land conversions in the San
Joaquin Valley began as early as the mid-1800s with the
In the southernmost portion of the range, the kit fox is Arkansas Reclamation Act, and by 1958 an estimated 50
commonly associated with Valley Sink Scrub, Valley percent of the Valley’s original natural communities had
Saltbush Scrub, Upper Sonoran Subshrub Scrub, an@een lost (USFWS 198 In recent decades this rate of
Annual Grassland. Kit foxes also inhabit grazed |oss has accelerated rapidly with completion of the
grasslands, and survive adjacent to tilled or fallow fields Central Valley Project and the State Water Project, which
(Jensen 1972, Ralls and White in litt. 1991), and diverted and imported new water supplies for irrigated
petroleum fields (Morrell 1971, O’Farrell in litt. 1980). agriculture. From 1959 to 1969 alone an estimated 34
In the central portion of the range, the kit fox is associatedpercent of natural lands were lost within the then-known
with Valley Sink Scrub, Interior Coast Range Saltbush kit fox range (Laughrin 1970). By 1979, only about 6.7
Scrub, Upper Sonoran Subshrub Scrub, Annualpercent of the San Joaquin Valley’s original wildlands
Grassland and the remaining native grasslandssouth of Stanislaus County remained untilled and
Agriculture dominates this region where kit foxes mostly undeveloped (USFWS 1980 Such land conversions
inhabit grazed, nonirrigated grasslands, but also live nexeontribute to kit fox declines through displacement,
to and forage in tilled or fallow fields, irrigated row direct and indirect mortalities, and reduction of prey
crops, orchards, and vineyards. In the northern portion ohopulations.
their range, kit foxes commonly are associated with
annual grassland (Hall 1983) and Valley Oak Woodland  Threats to Survival—Loss and degradation of
(Bell 1994). Kit foxes inhabit grazed grasslands, habitat by agricultural and industrial developments and
grasslands with wind turbines, and also live adjacent tourbanization continue, decreasing carrying capacity of
and forage in tilled and fallow fields, and irrigated row remaining habitat and threatening kit foxes. Livestock
crops (Bell 1994). grazing is not thought to be detrimental to kit foxes
(Morrell 1975, Orloff et al. 1986), but may alter the
Kit foxes use some types of agriculture where numbers of different prey species, depending on the
uncultivated land is maintained, aIIOWing for denning intensity of the grazing_ Livestock grazing may benefit
sites and a suitable prey base (Jensen 1972, Knapp 197t foxes in some areas (Laughrin 1970, Balestreri 1981),
Hansenin litt. 1988) Kit foxes also den on small parcelsbut grazing that destroys shrub cover and reduces prey
of native habitat surrounded by intensively maintained gbundance may be detrimental (O’Farrell et al. 1980,

agricultural lands (Knapp 1978), and adjacent to drylando’Farrell and McCue 1981, O'Farrell 1983, Kato 1986).
farms (Jensen 1972, Kato 1986, Orloff et al. 1986).

Petroleum field development in the southern half of
4. Reasons for Decline and Threats to Survival the San Joaquin Valley affects kit foxes by habitat loss

_ _ due to grading and construction for roads, well pads, tank
Reasons for Decline—Numerous causes of kit fox gettings, pipelines, and settling ponds.  Habitat

mortality have been identified, though these havegegradation derives from increased noise, ground
probably varied considerably in relative importance OVeryiprations, venting of toxic and noxious gases, and
time. Researchers since the early 1970s have implicategh|ease of petroleum products and waste waters. Traffic-
predation, starvation, flooding, and drought as naturalye|ated mortality is also a factor for kit foxes living in oil
mortality factors. ~ Shooting, trapping, poisoning, fields. The cumulative and long-term effects of these
electrocution, road kills, and suffocation have been gctjvities on kit fox populations are not fully known, but
recognized as human-induced mortality factors (Grinnell yecent studies indicate that areas of moderate oil
et al. 1937, Morrell 1972, Egoscue 1975, Berry et al. geyelopment provide good habitat for kit foxes, as long
1987, Ralls and White in litt. 1991, Ralls and White g5 guitable mitigation policies are observed (O’Farrell et
1995, Standley et al. in litt. 1992). al. 1980, Spiegel et al. in press). The impacts of recent oil
o . ) activities at the Elk Hills Naval Petroleum Reserves in
By the 19_503 _the principal factors in the decl_me ofthe California on kit fox population density, reproduction,
San Joaqiun kit fO).( were IO.SS' degradatlpn, anddispersal, and mortality appear to be similar in developed
fragmentation of habitats associated with agncultural,and undeveloped areas of the Reserve (Berry et al.
industrial, and urban developments in the San Joaquiri987o)_ The most significant impact on kit fox
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abundance in developed oil fields appears to be mediatethdirectly by reducing prey. The extent of this impact is
through habitat loss. However, the relationship betweenunclear, but two kit foxes at Camp Roberts died as a result
habitat loss and population size in western Kern Countyof secondary poisoning from rodenticides (Berry et al. in
is unclear: the Midway-Sunset oil field is highly litt. 1992, Standley et al. in litt. 1992). The Federal
developed with about 70 percent ground disturbance yegovernment began controlling the use of rodenticides in
fox abundance is about 50 percent that of thel972 with a ban of Compound 1080 on Federal lands
undeveloped Lokern area (Spiegel et al. in press). pursuant to Executive Order. Above-ground application
of strychnine within the geographic ranges of listed
Other developments within the kit fox's range specieswas prohibited in 1988. The use of pesticides and
include cities and towns, aqueducts, irrigation canals,rodenticides is currently undergoing a comprehensive
surface mining, road networks, non-petroleum industrial regulatory review (USFWS in litt. 1993).
projects, power lines, and wind farms. These
developments negatively impact kit fox habitat, but kit Invasion and occupation of historical and potential kit
foxes may survive within or adjacent to them given fox habitats by nonnative red foxes may limit
adequate prey base and den sites. Kit foxes have beespportunities for kit foxes. Exclusion of kit foxes by
documented denning along canals and in levees (Jonesompeting red foxes, direct mortality, and potential for
and Stokes in litt. 1981, Hansen in litt. 1988), adjacent todisease and parasite transmission all are issues that have
highways (ESA Planning and Environmental Services, innot yet been researched. Therefore, we know neither the
litt. 1986b, Hansen in litt. 1988), near wind farms (Hall historical impacts to the kit fox, nor to what extent the
1983, Orloff et al. 1986), along power line corridors continuing expansion of the range of nonnative red foxes
(Swick inlitt. 1973), and at sanitary land fills (R. Faubion will have on kit foxes.
pers. comm.). Kit foxes also are known to live in and
adjacent to towns such as Tulare (G. Presley pers Accidents and disease, though not well documented,
comm.), Visalia (Zikratch pers. comm.), Porterville are thought to play a minor role in kit fox mortality
(Hansen in litt. 1988), and the city of Bakersfield (Jones (O’Farrell 1983). Random catastrophic events (e.g.,
and Stokes in litt. 1987). Bakersfield foxes (living in the drought, flooding, fire) presents a more significant threat.
Kern River Parkway) are reported to behave differently Drought, with a corresponding decline in prey
from animals in more remote popu|ations: they often availability, results in a decrease in kit fox reproductive
scavenge food from parking lots and dumpsters, havesuccess (White and Ralls 1993, Spiegel et al. in press).
small foraging ranges, often are diurnal, and areHow extended periods of drought may affect kit fox
relatively tame (T. Murphy pers. comm.). This may be anpopulations is unclear, but local extinctions are likely in
expression of their ecological plasticity, however, some isolated areas.  Recently, small mammal
because they are opportunistic in diet and lack of fear ofPopulations have declined rapidly and severely,
humans is periodically reported (e.g., Grinnell et al. apparently due to the above average rainfall in the 1994—

1937, p. 411, B. Cypher pers. comm.). 1995 precipitation year. In the Elk Hills region,
relatively few pupping dens were found in 1995, and only

All these influences combine to compress and asmall proportion of kit fox pairs apparently raised pups
constrict the kit fox range to a patchwork of isolated or (B.L. Cypher pers. comm., L.K. Spiegel pers. comm.).
semi-isolated parcels of natural land, varying in size and
habitat quality. The isolation of these parcels coupled 5. Conservation Efforts
with habitat degradation and barriers to movement of kit
foxes, such as agueducts and busy highways, can limit The San Joaquin kit fox was listed as endangered by
dispersal to and habitation of these lands. As the huma#he U.S. Department of the Interior in 1967 (USFWS
population of California continues to grow, the amount 1967) and by the State of Californiain 1971 (Table 1). A
and quality of habitat suitable for kit foxes will inevitably "€covery plan approved in 1983 proposed interim

decrease. Continued habitat fragmentation is a seriougPjectives of halting the decline of the San Joaquin kit
threat to the survival of kit fox populations. fox and increasing population sizes above 1981 levels

(O’Farrell 1983).
The use of pesticides and rodenticides also pose

threats to kit foxes. Pest control practices have impacted Conservation efforts subsequent to the 1983 recovery
kit foxes in the past, either directly, secondarily, or Plan have included habitat acquisition by USBLM,
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CDFG, California Energy Commission, Bureau of USFWS using RAMAS/a, a Monte Carlo simulation of
Reclamation, USFWS, and The Nature Conservancythe dynamics of age-structured populations (Buechner
Purchases most significant to conservation efforts werel989). Since this analysis, deficiencies in the database
the acquisitions in the Carrizo Plain, Ciervo-Panochehave been identified and a metapopulation analysis has
Natural Area, and the Lokern Natural Area. Other landsbeen completed (Kelly et al. in litt. 1995). This analysis,
have been acquired as mitigation for land conversionshowever, is preliminary and will be updated as new
both temporary and permanent (Table 2). Mitigation in information is collected.

the form of management and research was granted to the

California Energy Commission, U.S. Department of  Regulations governing use of rodenticides have
Energy (Naval Petroleum Reserves in California), Army greatly reduced the risk of direct mortality to San Joaquin
National Guard (Camp Roberts), and Department ofkit foxes by State and county rodent-control activities.
Defense (Fort Hunter-Liggett). Most of the current The California Environmental Protection Agency,
research literature arises from these sources and Theounty agricultural departments, CDFG, USFWS, and
Nature Conservancy-sponsored research on the Carrizbl.S. Environmental Protection Agency are collaborating
Plain Natural Area (White and Ralls 1993, White et al. to develop new regulations that will be both efficacious

1994, Ralls and White 1995, White et al. in press). and acceptable to land owners (R.A. Marovich pers.
comm.).

For over 15 years EG&G Energy Measurements has
been conducting research into the ecology of the kit fox 6. Recovery Strategy
population on the Naval Petroleum Reserves in ) ) )
California, Kern County. Reports have covered such ~ 1hough the kit fox has been listed for 29 years, its
topics as dispersal (Scrivner et al. 1987mortality status throughout much of its current range is poorly
(Berry et al. 1988), and movements and home range known. This is partly beca'\use S0 much of itg histgrical
(Zoellick et al. 198B). Additionally, they have range on the San Joaquin Valley floor is in private
evaluated habitat enhancement, kit fox relocation,OWnership. Similar gaps in information are common to
supplemental feeding (EG&G Energy Measurements inMany of thg other listed and candidate species being
litt. 1992), and coyote control (Cypher and Scrivner addressed in this recovery plan. However, recovery
1992) as means of enhancing recovery. Other life historyaCt'O”S for the kit fox are also conS|dere(_j crl_tlcal to the
information has come from studies sponsored in whole of€covery of many of these other species in the San
in part by CDFG, USFWS, Smithsonian Institution, Joaquin Valley. Its occurrence in the same natural
California Energy Commission, and The Nature communities as most other species featured in this plan
Conservancy (Hall 1983, Archon 1992, Spiegel and and its requirement for relatively large areas of habitat
Bradbury 1992, White and Ralls 1993, White et al. 1994,mean its conservation will provide an umbrella of
in press). Following the 1983 recovery plan, only three protection for many of those other species that require
surveys for distribution have been conducted, two in the!®SS habitat. Therefore, a conservative recovery strategy
northern range of the fox (Orloff et al. 1986, Bell et al. in 1S @Ppropriate for this species and the following regional
litt. 1994), and one in western Madera County (Williams (OF €cosystem level) recovery actions should be given
in litt. 1990). high priority.

Large-scale habitat surveys have been conducted on Given the importance and urgency of the situation,
the Carrizo Plain (Kato 1986, Kakiba-Russell et al. 1991)the recovery strategy for the kit fox needs to operate on
and the southern San Joaquin Valley (Anderson et alfwo distinct but equally important levels:  the
1991). A preliminary aerial survey for potential habitat continuation and expansion of recovery actions initiated
was conducted along the east side of the Valley (Bell eSubsequent to the original recovery plan using existing
al. in litt. 1994). There also have been numerous smallerinformation; and, the development of new information in
scale preproject surveys as part of the section 7 and 10(é)oncert with expansion of existing information, which is
permit process of the Endangered Species Act, andurrently inadequate for some aspects of recovery
National Environmental Protection Act and California Management.

Environmental Quality Act laws and regulations. ) )
Level A Strategy The goal of this strategy is to work

A population viability analysis was prepared for toward the establishment of a viable complex of kit fox
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populations (i.e., a viable metapopulation) on private and 3. the Ciervo-Panoche Natural Area of western
public lands throughout its geographic range. Although Fresno and eastern San Benito Counties.
the exact dimensions of a viable kit fox metapopulation
cannot be predicted in advance, there are general These three core populations each are distinct. The
principles from conservation biology that can and mustwestern Kern County and Carrizo Plain populations,
be applied for recovery of the San Joaquin kit fox (with although geographically close, are isolated from each
due consideration to the current, inadequate knowledgedther by the Temblor Range. There seems to be little
about the animal’s life history, distribution, and status). movement of animals between these two populations
Because kit foxes require large areas of habitat and havéScrivner et al. 1983). Although both locations have
dramatic, short-term population fluctuations, one cannothigh fox densities from time to time, they also have
rely on a single population to achieve recovery. different environmental conditions, which are reflected
Preliminary population viability analyses suggest that in the fact that their population dynamics are not always
the Carrizo Plain population, the largest remaining, is notsynchronous (B.L. Cypher pers. comm., Endangered
viable by itself nor is it viable in combination with Species Recovery Program unpubl. observ.). These
populations in western Kern County and the Salinasdifferences amongst the core populations are important
Valley. considerations in conservation planning. Also,
preliminary population viability analyses indicate that
Conserving a number of populations, some muchextinction probabilities increase dramatically if either
more significant than others because of their large sizeshe Carrizo Plain or western Kern County population is
or strategic locations, therefore, will be a necessaryeliminated. Finally, both of these locations have large
foundation for recovery. The areas these populationsamounts of land in public ownership, lowering the
inhabit need to encompass as much of the environmentaburden on private land owners to assist in recovery of the
variability of the historical range as possible. This will kit fox. The Carrizo Plain and western Kern County
ensure that maximal genetic diversity is conserved in thepopulations are essential for kit fox recovery.
kit fox metapopulation to respond to varying
environmental conditions, and that one environmental ~ The Ciervo-Panoche Natural Area population is
event does not negatively impact to the same extent allocated more than 160 kilometers (100 miles) northwest
existing popu|ati0n5_ Also, connections need to be of the other two core populations. As with the other core
established, maintained, and promoted betweenpopulations, ithas significant numbers of foxes, at least it
populations to counteract negative consequences ohad historically and it still may from time to time, and

inbreeding, random catastrophic events (e.g. droughtsjarge expanses of land are in public ownership. It also
and demographic factors. experiences a different environmental regime from the

other two. Finally, preliminary metapopulation viability
A sound, conservative strategy hinges on the analyses indicate that recovery probabilities increase if a
enhanced protection and management of threepopulation is established or maintained in this area,
geographically-distinct core populations, which will possibly because of its different environmental regime.
anchor the spine of the metapopulation. A number of
smaller populations (number and location yet to be In addition to basing the choice of these three core
determined, probably 9 to 12 or more) will be fostered in populations on the above criteria, this particular
remaining fragmented landscapes through habitatmetapopulation configuration has an additional important
management on public land and conservation agreement@dvantage over combinations of other fox populations.

with private land owners. These three populations are more or less connected to
each other by grazing lands, although they are steep and
The three core populations are: rugged in many places. Kit foxes occur at varying

densities in the areas between the core populations (e.g.,
1. Carrizo Plain Natural Area in San Luis Obispo Kettleman Hills), providing linkages between core
County; populations, and also probably with smaller, more

) isolated populations in adjacent valleys.
2. Natural lands ofwvestern Kern Countyi.e.,

Naval Petroleum Reserves in California, Important kit fox populations in thBalinas-Pajaro
Lokern Natural Area and adjacent natural land Region(herein defined as the area of the Salinas River
inhabited by kit foxes); and
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and Pajaro River watersheds with habitat for kit foxes; help reduce the harmful effects of habitat loss and
Figs. 1 and 50) are located at Camp Roberts and Forfragmentation. To enhance these connections,
Hunter Liggett. Though there are natural connectionsconservation lands on the Valley floor could be increased
between the Salinas-Pajaro Region, the Carrizo Plainn size through acquisition of title or conservation
Natural Area, and the San Joaquin Valley, the amount ofeasements, or a combination of both.
movement of kit foxes between the Salinas-Pajaro
Region and these areas is unknown, though one fox is Another complementary approach is to reduce the
known to have moved from Camp Roberts to the Carrizolevel of isolation by promoting conservation of kit foxes
Plain (K. Ralls pers. comm.). on agricultural lands through “"safe harbor” and other
initiatives. New procedures and regulations must ensure
Other lands in the San Joaquin Valley that have kitthat farmers are not penalized and farming not disrupted
foxes, or the potential to have them, include refuges andoy enhancing use of farmland by kit foxes. The goal
other lands managed by the CDFG, California should be specific incentive programs to encourage
Department of Water Resources, Center for Naturalfarmers to maintain, enhance, or create habitat conditions
Lands Management, Lemoore Naval Air Station, Bureaufor kit foxes. The ideal situation would be to establish a
of Reclamation, and Service, as well as those on privatesmall number of breeding kit foxes in farm lands. A
lands in western Madera County, central and eastermproposal to address habitat fragmentation in this way has
Merced County, eastern Stanislaus County, northernalready been developed by the American Farmland Trust
Kings County, around Pixley National Wildlife Refuge (Scott-Graham in litt. 1994). Those lands could then
and Allensworth Ecological Reserve in Tulare County, serve as bridges between the more isolated refuges and
Semitropic Ridge Natural Area and around the reserves and the larger populations along the spine of the
Bakersfield metropolitan area of Kern County (Figure metapopulation, on the west side of the San Joaquin
50). Valley.

Many of these more isolated natural lands exhibit ~ Concurrently, strategic retirement of agricultural
symptoms of ecosystem fragmentation such aslands that have serious drainage problems will help
degradation of natural communities and loss of reduce the effects of widespread habitat fragmentation of
biodiversity.  Nevertheless, some fragments havepopulations. Land retirement for reducing or eliminating
resident kit foxes by virtue of their proximity to other drainage problems has been authorized by both State and
populations, and others serve as important corridorsFederal governments. In particular, the Central Valley
between kit fox populations. For example, the California Project Improvement Act of 1992 has provisions and
Department of Water Resources’s Kern Fan Elementfunding for such land retirement. If this land retirement
provides an important linkage between kit foxes along program is implemented in a comprehensive manner, it
the Kern River Parkway in Bakersfield and the western cannot only significantly reduce drainage problems but
Kern County core population. also greatly boost recovery of kit foxes and other listed

species and species of concern in the San Joaquin Valley.

Yet, many of these areas, despite having suitableif large blocks (ideally, no less than 2,023—2,428 hectares
habitat, have become so degraded over time, reduced if6,000-6,000 acres]) of drainage-problem lands are
size, and isolated from extant kit fox populations that retired from irrigated agriculture, the retired farmland
they rarely have kit foxes today. When they do, thesecan be converted to habitat for kit foxes, kangaroo rats,
small, isolated populations are very susceptible to localplunt-nosed leopard lizards, and other listed and sensitive
extinction. We believe that the degree of isolation from species. Those land blocks can provide more than just
larger, more stable kit fox populations is the primary habitat. ~They can also reduce isolation and its
reason for absence or very low densities of kit foxes ondetrimental effects. If strategically located, they can
some of the larger parcels of natural land remaining Onprovide “stepping stones” for movement of kit foxes
the Valley floor (e.g., central Merced County, western petween Valley floor and west side populations.
Madera County, and the Mendota area, Fresno CountyStrategic irrigated land retirement and subsequent
Williams in litt. 1990). establishment as habitat conservation areas is the most

cost effective and rapid route to recovery of kit foxes. It

Connecting larger blocks of isolated natural land to should therefore be one of the highest priorities of this
core and other populations, thus, is an essential elemenigcovery plan.

of recovery of kit foxes. Connecting large blocks will
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Level B Strategy—While land retirement and habitat
restoration and management get under way, other urgent
recovery needs, which are primarily research-related or
informational in nature, must be addressed. The
acquisition of new and better information will permit
refinement of the viability models that are under
development for the kit fox. In turn these models will
assist in the management of kit fox populations.

Needed is information on distribution and status
throughout most of its current and historical range. Much
better information on the distribution, status and
movements of kit foxes is needed, particularly in the
Salinas-Pajaro Region and the northern and eastern San
Joaquin Valley.

Good data also are needed on the use of agricultural
lands by kit foxes. Better demographic information is
needed for kit foxes living in natural, agricultural,
residential, and industrial lands throughout their range.
Most of the existing data are for the southern part of the
Valley where the environmental regime is more arid, and
destruction of former fox habitat has been much more
recent. Better data on the relationship between prey
populations and kit fox population dynamics also are
needed. A better understanding is needed of how kit
foxes interact with red foxes, the direct and indirect
impacts of rodenticide use, and the influence of predator
control activities.

Recovery Actions.-Recognizing that recovery
requires a dual track with simultaneous actions, recovery
actions are ordered in two lists, each of approximately
equal priority to the other: a) habitat protection and
population interchange, and, b) population ecology and
management. Habitat protection and enhancement
requires appropriate land use and management. To do so
often requires purchase of title or conservation easement,
or another mechanism of controlling land use. However,
until needed research is completed, if listed species occur
on an acquired parcel, the general rule of thumb should be
that no dramatic changes in land use be made until
appropriate  management prescriptions have been
determined. Many elements of management must first be
determined by scientific research; thus the concept of
adaptive management (monitoring and evaluating
outcomes, then readjusting management directions
accordingly) is operative here. A high priority therefore
is the research required to determine appropriate habitat
management and other recovery actions.
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Habitat

Protection and Population

Interchange:

Vii.

viii.

Protect natural lands in western Kern
County (this is one of the two highest
priorities for recovery of species in this
plan; the other one being retirement of
drainage problem lands).

Protect natural lands in the Ciervo-
Panoche Natural Area of western Fresno
and eastern San Benito Counties.

Expand and connect existing refuges and
reserves in the Pixley-Allensworth and

Semitropic Ridge natural areas though
acquisition of existing natural land and

farmland with drainage problems, and by
safe harbor initiatives.

Expand and connect (physically or by
“stepping stones”) existing natural land
in the Mendota area, Fresno County,
with the Ciervo-Panoche Natural Area,
through restoration of habitat on retired,
drainage-problem farmland.

Maintain and enhance connecting
corridors for movement of kit foxes
between the Kettleman Hills and the
Valley’s edge through the farmed gap
between the Kettleman and Guijarral
Hills, and between the Guijarral Hills
and Anticline Ridge.

Maintain and enhance connecting
corridors for movement of kit foxes
around the western edge of the Pleasant
Valley and Coalinga in Fresno County,
and between this area and natural lands
on the western edge of the Coastal Range
in Kings and Kern Counties.

Maintain and enhance movement of kit
foxes through agricultural land between
the Lost Hills area and the Semitropic
Ridge Natural Area by strategic
retirement of drainage-problem farmland,
acquisition, and safe harbor initiatives.

Maintain and enhance habitat and
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Xi.

Xii.

Xiii.

movement corridors around the south
end of the Valley between the Maricopa
area on the west and Poso Creek area on
the northeast through easements, zoning
agreements, and safe harbor initiatives.
One south Valley component is already
in place. The California Department of
Water Resources’s Kern Fan Element
provides valuable conservation lands
that serve as an important bridge
between the Bakersfield area and the Elk
Hills-Lokern core area. This design
must be maintained by the new project
owners, the Kern County Water Agency.

Maintain and enhance movement of kit
foxes between the Mendota area, Fresno
County, natural lands in western Madera
County, and natural lands along Sandy
Mush Road and in the wildlife refuges
and easement lands of Merced County.
Specifically, maintain and enhance the
Chowchilla or Eastside Bypass and
natural lands along this corridor through
acquisition, easement, or safe harbor
initiatives.

Link natural lands in the Sandy Mush
Road area of Merced County with the
population of kit foxes on natural lands
to the east by a safe harbor initiative on
farmland.

Protect natural land on the eastern base
of Ortigalita Mountain and maintain and
enhance a potential movement corridor
through farmland between the base of
Ortigalita Mountain, Merced County,
and natural land along the edge of Diablo
Range north of Santa Nella through
zoning and cooperative safe harbor
initiatives.

Protect and enhance existing kit fox
habitat in the Salinas-Pajaro Region,
centered on Camp Roberts and Ft.
Hunter-Liggett.

Protect and enhance corridors for
movement of kit foxes through the
Salinas-Pajaro Region and from the
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Xiv.

Salinas Valley to the Carrizo Plain and
San Joaquin Valley.

Protect existing kit fox habitat in the
northern, northeastern, and northwestern
segments of their geographic range and
existing connections between habitat in
those areas and habitat farther south.

b. Population Ecology and Management:

Determine habitat restoration and
management prescriptions for kit foxes.
Such studies should focus on factors that
promote populations of prey species,
including several that are included in this
recovery plan. Appropriate habitat
management for those species is one of
the highest priority issues in their
recovery, and thus, indirectly in recovery
of kit foxes.

Determine current geographic
distribution and population status of kit
foxes, with special emphasis on potential
habitat in eastern Madera, Merced,
Stanislaus, and San Joaquin Counties
and the Salinas-Pajaro Region.

Establish a scientifically valid population

monitoring program range-wide at
representative sites, and periodically
monitor the status of these populations.

Determine use of farmland by kit foxes.
Studies should determine types of crops
and cultural practices providing foraging
habitat; structures and landscape features
providing denning opportunities and
promoting movement of kit foxes
through agricultural land and between
natural and agricultural land; demography
of kit foxes in agricultural land; and red
fox/kit fox interactions in an agricultural
setting (the latter topic is discussed
further in a subsequent action).

Measure population movements between
the three core areas and the Salinas-
Pajaro Region through genetic
investigations and expansion and
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Vi.

Vii.

viii.

coordination of existing population M. StatE LisTeD, FEDERAL CANDIDATES
studies. Ongoing studies at Elk Hills AND OTHER ANIMAL SPECIES OF CONCERN
Naval Petroleum Reserves in California

(U.S. Department of Energy and its

contractors), Ft. Hunter Liggett (U.S. 1. Dune Community Insects

Army), Camp Roberts (CA Army
National Guard), the Panoche Region Three species of sand-dwelling beetles are not

(Endangered Species Recovery Program, candidates for listing, but are of special interest. Though
USFWS, Bureau of Reclamation), should €ach has a different pattern of distribution, all occur in
be expanded and their objectives similar, rare habitats in the northwestern portion of the
redefined and coordinated. An additional San Joaquin Valley. There are several common elements
population study should be initiated on in their recovery, particularly protecting their habitats
the Carrizo Plain Natural Area and and learning more about distribution, life history, and
coordinated with these other studies. population status. First, individual accounts are
Important common objectives of all presented, then a composite conservation strategy is
studies should be: population estimates presented for them and their supporting biotic
applicable to each region and not just the communities.

facility (e.g., western Kern County,

Salinas-Pajaro Region); dispersal

distance and success; fluctuations in a. Ciervo Aegialian Scarab Beetle

vital rates and spatial parameters of (Aegialia concinng

populations compared to environmental
fluctuations; and interactions of canid
species (i.e., kit foxes, red foxes,
coyotes, free-ranging dogs).

Taxonomy—The Ciervo aegialian scarab beetle
(Aegialia concinng was described by Gordon and
Cartwright (1977) from the type locality 29 kilometers
(18 miles) southwest of Mendota, Fresno County,
Determine direct and indirect effects of California.  This beetle is a member of the Order
rodent and rabbit control programs on kit Coleoptera, the Family Scarabaeidae, Subfamily
foxes, and the economic costs and Aphodiinae, and Tribe Aegialiini (Gordon and

benefits of control programs versus kit Cartwright 1988).
fox enhancement programs for

controlling ground squirrels and rabbits. Description—The Ciervo aegialian scarab beetleis a

flightless, pale brownish-yellow to reddish-brown
Measure genetic features and degree of beetle, with the upper surface always paler than the
isolation of agricultural “island”  underparts (Figure 52). This beetle ranges in length from
populations and effective population 3-25t0 4.0 millimeters (0.13 to 0.15 inch), and from 1.70
movement between core populations 0 2.0 millimeters (0.07 to 0.08 inch) in width (scientific
using DNA techniques. measurement of insects is universally in metric units).

Determine the nature of interactions The small size, pale color, and slender, smooth hind
between kit foxes, red foxes, coyotes, legs distinguish the Ciervo Aegialian scarab beetle from
and free-ranging dogs on both farmland others in the same genus (Gordon and Cartwright 1977,

and grazing land. One element of this 1988).
study should be to determine which fox
species benefits more from enhancement
of farmland habitat for wildlife, and what
this means to survival of kit fox
populations in farmland.  Another
element should be to determine if coyote
control benefits red foxes to the
detriment of kit foxes.

Historical and Current Distribution—The Ciervo
aegialian scarab beetle is known from only four localities
in Contra Costa, Fresno, and San Benito Counties
(Gordon and Cartwright 1988), and San Joaquin County
(USFWS in litt. 1993) (Figure 53).

Life History and Habitat—Little is known about the
specific life history and habitat of the Ciervo aegialian
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scarab beetle. In general, beetles of the FamilyAmerica. The San Joaquin dune bedalledlus gracili$
Scarabaeidae, Subfamily Aphodiinae, eat dung and othewas described by Blaisdell (1939) from the specimen
decaying organic materials. Most adults tunnel and formtype collected near Antioch, Contra Costa County,
a dung ball underground for larva. Some larvae live in California.
soil or sand, feeding on organic materials or plant roots
(White 1983). The Ciervo aegialian scarab beetle has Description—The San Joaquin dune beetle is the
been associated with Delta and inland dune systems, angmallest species (average body length) of dune beetles,
sandy substrates (Gordon and Cartwright 1988, MiriamWwith the male beetle averaging about 85 percent the size
Green Associates in litt. 1993). Plant associationsof the female (Doyen 1976). In general, the body is
specific to this species are unknown. sturdy, inflated on top, and ranges in color from pale
yellowish-brown to dark brownish-black (Figure 54).
Reasons for Decline and Threats to Survival
Suitable habitats for species associated with dune Historical and Current Distribution—The San
Systems in the San Joaquin Va||ey are limited and h|gh|y30aQU|n dune beetle historically inhabited inland sand
fragmented_ Dune systems have been destroyed oqdunes from Antioch, Contra Costa County, in the north to
severely degraded by agricultural development, floodthe Kettleman Hills, Kings County, in the south (Figure
control, water management, and off-road vehicle use53) (Doyen 1976). Currently, this beetle is restricted to
(Gordon and Cartwright 1977, Miriam Green Associates Small isolated sand dunes (250 to 10,000 square meters;
in litt. 1993). As a result, populations of the Ciervo 27410 10,940 square yards) along the western edge of the
aegialian scarab beetle are locally isolated, making then®an Joaquin Valley. The population at the type locality
highly vulnerable to disturbances. near Antioch, Contra Costa County apparently has been
eliminated (Doyen 1976, USFWS 1978, in litt. 1892
199).
b. San Joaquin Dune Beetle
(Coelus gracili3 Life History and Habitat—The San Joaquin dune
beetle is believed to be detritivore, feeding upon
Taxonomy—The genugoelus(Eschscholtz 1829) decomposing vegetation buried in the sand (Scarabeus
of the family Tenebrionidae (Coleoptera, Tentyriinae) Associates in litt. 1989). Nothing is known about the
includes five species of burrowing beetles that are mostlymating system of the San Joaquin dune beetle. In
restricted to sand dunes in western coastal states of Northeneral, eggs of beetle species develop in the ovaries of
the female and may be laid singly or in masses, with
hatching occurring after several days (White 1983).
Immature dune beetles, including very small larvae, are
common throughout the year, indicating that oviposition
(i.e., egg laying) occurs over a long period of time. Dune
beetle larvae develop and pupate exclusively in the sand.
Pupae have been found in the wild only in late spring and
early summer (Doyen 1976). The San Joaquin dune
beetle resides in a hot summer climate, and is active from
about November through April, during the growth period
of the winter sort-lived plants under which it takes refuge.
Few San Joaquin dune beetles are found during summer
months (Doyen 1976). Adult dune beetles may live at
least 6 months in the laboratory, and for a year or longer
in the wild (Doyen 1976).

San Joaquin dune beetles spend most of their time in
sand soils. Larval stages are found exclusively in loose
sands. Adults typically reside 5 to 10 centimeters (2.0 to
Fig. 52. Drawing of the Ciervo aegialian scarab beetle 3-9 inches) or more underground under a canopy of
(Aegialia concinna). Adapted from Gordon and Cartwright, Vvegetation. Less often they are found underground in
1977. areas with no vegetation covering the surface. Their
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Figure 53 Distributional records for three species of sand dune inhabiting beetles in the San Joaquin Valley, California.
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occurrence in favorable habitats is very patchy (Doyenisolation of small populations of these weevils by the

1976). advance, retreat, and evolution of ancient and modern
coast lines and their associated dune and relict dune

Reasons for Decline and Threats to Survival systems (Pierce 1975).

There is no evidence that this species has declined,

though it may be inferred so from the widespread loss of The Doyen’s dune weevil, a specie§dfjonoscuta,

sand dune communities in the San Joaquin Valleyhas not been formally described (E.L. Sleeper pers.

(Gordon and Cartwright 1977) and apparent disappearanceomm.). It appears to be more closely related to coastal

from the type locality (Doyen 1976). Doyen (1976) than to desert species (E.L. Sleeper pers. comm.).

believed that off-road vehicle use on dune habitats neaSleeper (pers. comm.) has suggested the name

Kettleman City and Monocline Ridge, Fresno County, “Trigonoscuta doyeriibut until it is formally described

was a threat to the species, though Hagen (in litt. 1986)and named it is not a recognized species.

believed the disappearance of these beetles from Antioch

Dunes was due to over-stabilization or lack of sufficient ~ Description—Like all members of the genus,
disturbance of the dunes. Doyen’s dune weevils are flightless, and fit the general

description given by Pierce (1975) as “gray, sand-
colored, oval weevils,” but are slightly lighter in color
c. Doyen’s Dune Weevil than other, coastal species (E.L. Sleeper pers. comm.).
(Trigonoscutasp.) They range from 4.5 millimeters to 7 millimeters (0.18 to
0.27 inch) in length (Figure 55).
Taxonomy—The primary reference on the taxonomy
of the genus Trigonoscuta (sand dune weevils; Historical and Current Distribution—All
Coleoptera, Curculionidae) is the posthumously- Trigonoscutaspecies are associated with either coastal
published work of Pierce (1975). Pierce’s work sand dunes, desert sand dunes, or other inland sand dune
describes some 65 species and places the genus closeaneas. Most inland species of the genus are found in the
evolution to the genusapinopsis a group of flightless  desert Southwest. However, in the early 1960s, Dr.
sand dune weevils from Chile. This judgment, basedEllbert L. Sleeper discovered a population of sand dune
largely on the congruence of certain internal weevils on a single sand dune in the Los Medanos area,
characteristics, upsets the accepted classification fojust south of Kettleman Station in Kings County (Figure
these groups (Lacordaire 1863); it also pld@gsnopsis  53). The same population was independently discovered
as ancestral tdrigonoscuta The numerous species in several years later by Dr. John T. Doyen of the
the genus probably result from the separation andDepartment of Entomological Sciences, University of

Figure 54. lllustration of San Joaquin dune beetle (by Kristina Figure 55. Illustration of Doyen's dune weevil (by Kristina
Bocchini, © by CSU Stanislaus Foundation). Bocchini, © CSU Stanislaus Foundation).
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California, Berkeley (E.L. Sleeper pers. comm.). Sincethe leaves (Pierce 1975, Scarabaeus Associates in litt.
that time, extensive surveys by several parties at over 31989).
sand-dune sites where the species might be expected to
occur, between Kettleman Station in the south and the With large numbers having been collected from
Panoche Hills in the north, have failed to locate anotherJanuary through December, coastal species of
population (E.L. Sleeper pers. comm.). Trigonoscutaseem to be active year round. Desert
species, on the other hand, mostly have been taken from
Based on the negative results of these surveys, and thidlarch through May, with a few having been collected in
following additional points, it is unlikely that this January and February, indicating a shorter active season
wingless beetle has had a significantly wider distribution (Pierce 1975). Females have been observed laying eggs
in the recent past. First, many specie§mdonoscuta  in April; first instar larvae also have been found in April
are found in naturally isolated sand dune areas, just abovéPierce 1975). Development time and number of larval
the high tide zone along the Pacific Coast, from Victoria, stages is not known.
British Columbia south to Baja California (Pierce 1975).
Second, these weevils are flightless and restricted to Reasons for Decline and Threats to SurvivatAs
sparsely vegetated, unconsolidated dunes found from th&oted by Pierce (1975) many of the relict dunes inhabited
western San Joaquin Valley to the Mojave desert anddy Trigonoscutaare very small in extent, but they have
Coachella and Imperial Valleys. This wide distribution Persisted for long periods. Surveys since the early 1960s
of the many inland representatives of the genus suggestdave not located additional populationsTafjonoscuta
that they each evolved from ancestral coastal specie§n the opensandy areas of remnant dunes in the Panoche-
isolated by the retreat of the ocean from the CentralCoalinga area of the central interior coast ranges.
Valley and interior desert areas about 3 million years agoAlthough itis possible that others still could be found, the
(Pierce 1975). Third, small, isolated populations areL0s Medanos population is the only known extant
characteristic of this lineage, probably because of itspopulation ofTrigonoscutan the San Joaquin Valley.

evolutionary history (Pierce 1975). Fourth, by various ) .
accounts, sites in the central interior coast ranges of 1he primary threats to the species are the random

California with suitably loose sand dunes seem to be fewgffects of environmental and population processes facing
in number, widely scattered, and of a tenuous, transitory?!l Such small, single populations; and, apparently, off-
nature—over time, some become consolidated andoad vehicle use, common in the area, and the possibility
overgrown with vegetation, while others open up due to©Of road widening, sand stabilization, or other highway
some local disturbance (Scarabaeus Associates in lighaintenance activities by the California Department of
1989, E.L. Sleeper pers. comm.). Transportation (Caltrans).

According to Sleeper (pers. comm.), this solitary Between 1978 and the time of surveys in the spring of
population ofTrigonoscutais found on the open “slip- 1988 (Scarabaeus Associates in litt. 1989, p. 6), the area
face,” covering about 200 square meters (239 squaréustained “great off-road vehicle damage,” and
yards) of a modified, vegetated relict dune. Although vegetation had become “limited to a narrow strip along a
described as being “very abundant” on this site from fence line.” The significance of this, however, is less
1978 to 1980, only a single specimen was found in thecléar. Although the authors of the report judged that
spring of 1988 (Scarabaeus Associates in litt. 1989)."were it not for the fence the species could well be
Based on surveys in April 1993, the population was eliminated” (Scarabaeus Associates in litt. 1989, p. 7),
estimated to contain about 150 to 200 individuals: Sleeper (pers. comm.), who has visited the site annually

weevils were again observed at the site in April 1994 for several years, suggested that, while the fence keeps
(E.L. Sleeper pers. comm.). off-road vehicles from the location where the weevils are

found, the population is relatively safe from disturbance
Life History and Habitat—As with other species of because of the steepness of the slip face at that site.
Trigonoscutalittle is known about the biology or habits
of individuals of the Doyen’s dune weevil other than they There is some confusion over the exact location of the
are restricted to sand soils. Flightless and nocturnalSite where Doyen’s dune weevils are found relative to the
weevils in this genus are associated with a wide variety ofc@lifornia Department of Transportation (Caltrans)
plant types, the larvae feeding on the roots, the adults ofight-of-way for State Highway 41 and Interstate 5. Until
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this is resolved, there is some danger that expansiongstablished elsewhere and its specific habitat requirements
widening, or maintenance activities could endanger orand life history are better known. The other two dune
destroy the site. beetles probably do not require specific habitat
management; however, because they both may feed on
Conservation Efforts of the Three Dune Species  dung, exclusion of livestock from inhabited sites should
The Ciervo aegialian scarab beetle, San Joaquin dun@ot be considered. Protecting habitat for Doyen’s dune
beetle, and Doyen’s dune weevil are not candidates fokveevil also will require clearly identifying, for the
Federal listing, but are considered species of conceritesponsible parties, the location of the population.
(USFWS 1996). USFWS proposed that the San JoaquirProperly publishing the species name and description of
dune beetle be listed as threatened in 1978, and that the Doyen’s dune weevil is needed to clarify its status and
four remaining (of five original) sites where itwas known for it to be eligible for consideration for candidate status.
to exist, including the Monocline Ridge and Los Translocation to suitable sites, most likely in USBLM'’s
Medanos sites, be designated as critical habitat (USFW$)anoche/Coa|inga management area, is probably
1978). This action also would have resulted in somenecessary for long-term survival of the species. Because
protection for the scarab beetle and Doyen’s dune weevilittle is known about its biology or life history, focused
populations. However, the proposal was withdrawn in studies to answer questions relevant to management are
1980 (USFWS 198f). There have been no formal essential.
conservation efforts for the Ciervo and Doyen’s dune
weevil. However, there may have been some secondary Conservation Actions—For the Ciervo aegialian
conservation effect from actions taken to protect the Sarscarab beetle and the San Joaquin dune beetle, the major
Joaquin dune beetle, which was found to be “common” atactions required to ensure conservation of these species
the Los Medanos site in the spring of 1988 (Scarabaeuare to learn more about their life histories and specific
Associates in litt. 1989, p. 7). habitat requirements. Inhabited sites on public lands
should be protected from sand mining and off-road
The other three areas where San Joaquin dune beetleghicle travel. Specific habitat management actions
have been found, and two sites for the Ciervo aegialianshould be based on information obtained from these
scarab beetle are now covered under the Bureau of Langcological studies. The status of the Ciervo aegialian
Management'sManagement Plan for the Panoche/ scarab beetle and San Joaquin dune beetle should be
Coalinga Area of Critical Environmental Concern reevaluated within 5 years of recovery plan approval or

(USBLM in litt. 1987). Although one of the stated when new information is available, whichever is less.
objectives of this management plan is to monitor for the

presence of Doyen’s dune weevils, the only known  The situation appears most critical for Doyen’s dune
population at Los Medanos, though close, lies outside thaveevil, and the following are the requirements for
management area. Based on prior surveys, therensuring conservation of this species:

currently is no reason to believe that the species is found

in the management area. 1. Locate and precisely map the population.

Caltrans modified their activities so as to not disturb 2. Publish the scientific name and description of

San Joaquin dune beetles at a site in the Los Medanos the species.
area that is within their right-of-way and across the ] ) .
highway from the Doyen’s dune weevil population. If it 3. Immediately begin studies to:

is determined that the Doyen’s dune weevil population
also is on Caltrans property, they will investigate ways of
protecting that species (D. York pers. comm.).

a. Gather information about its biology and
natural history needed for management of
the species.

Conservation Strategy for the Dune Insect
Community—Protecting the land surrounding the
population of Doyen’s dune weevil, and the populations
of the two dune beetles on USBLM lands are essential.
The dune weevil's existing habitat may have to be
protected from all disturbances until populations can be

b. Determine the degree of threat to the
species by off-road vehicle use of this site,
if any, and what options exist for mitigating
or eliminating such threats.

c. Determine the degree of threat by Caltrans
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activities at this site, if any, and what shape of the California ground squirrel; and the presence
options exist for mitigating or eliminating of a light-colored stripe along the sides of the body.
such threats. Many people think antelope squirrels are chipmunks, but
antelope squirrels lack the light and dark stripes on the

d. Determine if the introduction of the face and the light and dark stripes on the back, which are

Doyen’s dune weevil to new areas of characteristic of western chipmunRsamiasspp.).
suitable habitat is a feasible, practical, and

acceptable option for lessening the Historical Distribution.—The historical distribution
stochastic threats to its existence. of the San Joaquin antelope squirrel included the western
and southern portions of the Tulare Basin, San Joaquin
4. Promptimplementation of whatever actions are valley, and the contiguous areas to the west in the upper
indicated by these studies. Cuyama Valley and on the Carrizo and Elkhorn Plains
_(Figure 57). They ranged from western Merced County
5. Reevaluate the status of Doyen’s dune weevil on the northwest, southward along the western side of the
within 3 years of recovery plan approval. San Joaquin Valley to its southern end. They were
distributed over the floor of the San Joaquin Valley in
Kern County and along the eastern edge of the Valley
northward to near Tipton, Tulare County (Hall 1981,
Williams 1980). San Joaquin antelope squirrels range in
elevation from about 50 meters (165 feet) on the San
Taxonomy—The San Joaquin antelope squirrel is Joaquin VaIIeyroortqaboutl,lOO meters.(3,609 feet) in
one of five species of antelope squirrels. Members of thd€ Temblor Mountains. ~ Antelope squirrels are not
genusAmmospermophiluare confined to desert, arid C0Mmmon above about 800 meters (2,625 feet) on the
steppe, and open shrubland communities in therldggs and plains west (_)f_ the San Joaquin Valley proper
southwestern United States and northern Mexico. (Williams 1980, D.F. Williams unpubl. data). The area
Ammospermophilus nelsonias described by Merriam encompassed by the distribution records prior to

(1893) as a member of the gei@germophilusthe type cultivation was approximately .1,398,600 hectares
specimen was from Tipton, Tulare County, California. (3,456,000 acres). Grinnell and Dixon (1918) wrote that

A. nelsonialso has been placed in the geRitllus San Joaquin antelope squirrels were unevenly distributed

Taylor (1916) distinguished the northern populations as a2nd occurred in abundance in only a few localities; one
subspecies\. nelsoni amplusutA. nelsoncurrently s~ Was in the Lokern and Elk Hills region of western Kern

considered to be monotypic (Hall 1981, Hafner 1981). County.

2. San Joaquin Antelope Squirrel
(Ammospermophilus nelsoni)

Description—The San Joaquin antelope squirrel
(Figure 56) has a typical ground-squirrel shape: tiny,
rounded ears, and streamlinetisiform (spindle-
shaped) body with relatively short legs and tail. The tail
has laterally projecting thick fringes of hairs, and is
usually held cocked or curled over the back. The upper
parts are colored buffy-tan with a light stripe along the
sides. The underside of the tail is light grayish or whitish.
Individuals range from about 218 to 240 millimeters (8.5
to 9.4 inches) in length (Hall 1981), and adults weigh
from about 130 to 170 grams (4.6 to 6.0 ounces)
(Williams 1980).

Identification.—The San Joaquin antelope squirrel
can be dist.inguished from the C(_)'OCCU”i”g California figure 56. lllustration of a San Joaquin antelope squirrel
ground squirrel by much smaller size; shorter, less bushyAmmospermophilus nelsoniPrawing by Deborah Basey (©
tail with a flattened shape rather than the bottle-brushby D.F. Williams).
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Current Distribution.—Extant, uncultivated habitat and reach maximum size by November or December,
for San Joaquin antelope squirrels was estimated in 197%ng before the ovaries of females begin to develop (Best
to be 275,200 hectares (680,000 acres) (Williams 1980)et al. 1990). Copulation and conception usually take
This estimate encompassed the land occupied by townglace in February or March. By the end of March, testes
roads, canals, pipelines, strip mines, airports, oil wells,begin to regress in size and maintain a minimum size of
and other developments. None of the best habitaabout 4-8 millimeters (0.2 - 0.3 inch) through the
described by Grinnell and Dixon (1918) remained. Only summer. All males are not reproductively active at the
about 41,280 hectares (102,003 acres) was rated as fair game time; some males may have enlarged testes in May
good quality, supporting from 3 to 10 antelope squirrels (Hawbecker 1975).
per hectare (1 to 4 per acre). Antelope squirrels had been
nearly eliminated from the floor of the Tulare basin, and ~ Gestation lasts about 26 days. Embryos are present in
existed mainly in marginal habitat in the mountainous late January, but development is concentrated in
areas bordering its western edge.  SubstantialFebruary and early March. Embryos range in number
populations were found only in and around Lokern and from 6 to 11, with an average of 8.9 (Hawbecker 1975).
Elk Hills in western Kern County, and on the Carrizo and

Elkhorn Plains in eastern San Luis Obispo County. Young are born between March and April and are first

seen above ground when about 30 days of age (Williams

Since 1979, San Joaquin antelope squirrels haveand Tordoff in litt. 1988). Young are weaned beginning
disappeared from many of the smaller islands of habitatn late April; the last young are weaned in mid- or late-
on the Valley floor, including Pixley National Wildlife ~May (Hawbecker 1975).

Refuge, Tulare County; Alkali Sink and Kerman o ] )

Ecological Reserves, Fresno County; and several areas 11Ming, nature, and distance of dispersal are poorly

within the Allensworth Conceptual Reserve area of documented; Hawbecker (1975) noted that weaned

Tulare and Kern Counties (Williams 1980, Harris and YOUng were still together in late May. Wiliams and

Stearns 1991, D.F. Williams unpubl. observ., Endangered 0rdoff (in litt. 1988) noted at least some family groups

Species Recovery Program unpubl. data). were still together in mid-July. Young San Joaquin
antelope squirrels on the Elkhorn Plain Ecological

Food and Foraging—San Joaquin antelope squirrels Reserve had a mortality rate of about 70 percent during
are omnivorous. The amount and type of food consumedheir first year of life, and adults had a mortality rate from
are mostly dependent upon availability. The squirrels ea@bout 50 to 60 percent (Williams and Tordoff in litt.
green vegetation, fungi, and insects more often thanl988).
seeds, even when seeds are relatively abundant
(Hawbecker 1975, Harris 1993). Vegetation and seeds of Behavior and Species Interactions-San Joaquin
filaree and red brome are the main food mamsantelope squirrels live in burrows, either of their own
(Hawbecker 1953). Insects, principally grasshoppers,CO”StrUCtion or ones dug by giant kangaroo rats. They
are eaten regularly when available. Seeds of shrubs sudhay also take over and enlarge burrows dug by
as ephedra and saltbush also are staples. Seeds ah§ermann’s kangaroo rats (Grinnell and Dixon 1918,
insects may be necessary in the diet as sources of proteiiawbecker 1947, 1953, Williams 1980). Hawbecker
When seeds and grasshoppers are scarce, antelo;ﬁé947, 1953) believed that antelope squirrels were
squirrels eat harvester ants (Hawbecker 1975). DuringdePendent upon kangaroo rats to dig burrows because the
spring, especially during severe drought, San Joaquirimany burrows examined by him all seemed to have been
antelope squirrels eat large quantities of ovaries ancdug by kangaroo rats. In contrast, Grinnell and Dixon

developing seeds of ephedra (D.F. Williams unpubl. (1918) believed that they dug their own burrows.
observ.). Burrows vary in complexity and length, but generally

have two to six openings and are between about 30 and 50

Reproduction and Demography~The breeding centimeters (12 to 20 inches) deep. Favored locations for
period for San Joaquin antelope squirrels is late winterburrows are in the side of an arroyo, the berm of an
through early spring. There is only one breeding periodunimproved road, or under shrubs (Williams 1980).
per year, coinciding with the time of year when green ] _ _
vegetation is present (Hawbecker 1953, 1958). Young On shrubless plains w!th few or no erosion channels
squirrels do not breed their first year (Hawbecker 1975).Where they can burrow into the banks, they may be
Testes of males begin to enlarge in September or OctobefeéPendent upon burrows of giant kangaroo rats.
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Antelope squirrels make use of both shrubs and burrowsCelsius during July and August (Williams and Tordoff in
of giant kangaroo rats as sites of refuge from predators abtt. 1988). In contrast, Hawbecker (1958) noted that
they move across their home ranges. They also regularlgquirrels occasionally ventured into the hot sun only for
retreat to the shade of shrubs to avoid the heat of the sushort periods. They are active above ground for
and to dump excess body heat to the cooler, shadedxtensive periods during the day in the spring when
ground. Burrows of giant kangaroo rats may serve thetemperatures are generally between about 20 degrees
same purpose (Williams et al. 1988, Wiliams and Celsius to 30 degrees Celsius.
Kilburn 1992).
Habitat and Community Associations-San Joaquin

California ground squirrels displace San Joaquin antelope squirrels live in relatively arid annual grassland
antelope squirrels and may even restrict the range of thand shrubland communities in areas receiving less than
antelope squirrel (Taylor 1916, Harris and Stearns 1991)about 23 centimeters (10 inches) of mean annual
Hawbecker (1953) noted that the range of the Sanprecipitation. They are most numerous in areas with a
Joaquin antelope squirrel may be determined, to somesparse-to-moderate cover of shrubs such as saltbushes,
degree, by the range of co-occurring kangaroo ratCalifornia ephedra, bladderpod, goldenbushes,
species. The range of giant kangaroo rats most nearlynatchweed, and others. Shrubless areas are only
coincides with that of the San Joaquin antelope squirrelsparsely inhabited, especially where giant kangaroo rats
but their microhabitats generally differ in many areas. are not present or not common.
Populations of Heermann'’s kangaroo rats are common in
most areas where antelope squirrels are found. San Hawbecker (1953) believed that most antelope
Joaquin kangaroo rats also occur in the same areas as Sg_ﬁUil’l’E'S found in shrubless areas were nonbreeders. Yet,
Joaquin ante|0pe Squirre|s, but these kangaroo rats areén the Carrizo Plain Natural Area antelope Squirrels are
much smaller; their small-diameter burrows would have Widespread; permanent populations are found over
to be enlarged considerably before antelope squirrel§housands of acres without shrubs (Harris and Stearns
could use them (Williams 1980). 1991, D.F. Williams, unpubl. observ.). Grinnell and

Dixon (1918) and Hawbecker (1953) observed that San

San Joaquin antelope squirrels probably competelJoaquin antelope squirrels rarely occurred on the Valley
with kangaroo rats for seeds, especially those of grassefioor in areas with alkaline soils supporting halophytes
and forbs, and, to a lesser extent, green herbaceousuch as iodine bush and spiny saltbush. Highly alkaline
material. The extent to which kangaroo rats eat insectssoils on the Valley floor typically have water tables
an important staple for antelope squirrels, is unknown,within a few centimeters to a meter (1 to 39 inches) or so
but insects are probably only a minor part of their diets.from the surface, perhaps limiting habitation. Steep
Species of birds are probably the main competitors ofslopes and broken, rocky, upland terrain are also scarcely
antelope squirrels for insects (Williams and Tordoff in inhabited (Williams 1980).
litt. 1988). San Joaquin antelope squirrels are prey for a
variety of animals: hawks, falcons, eagles, snakes, kit ~San Joaquin antelope squirrels require areas free from
foxes, coyotes, badgers and probably other predator§ooding where they can place ground burrows. Soils
(Williams and Tordoff in litt. 1988). must be friable. Substantial colonies investigated by

Hawbecker (1953) were almost always confined to loam

Activity Cyck.—San Joaquin antelope squirrels are and sandy-loam soils with moderate amounts of soluble
primarily diurnal, usually active early or late in the day salts, but soils with a wide range of textures are used
(Elliot 1904). Activity is reduced when ambient (Williams 1980). Inshrubless areas, and many areas with
temperatures drop below about 10 degrees Celsiusparse shrub cover, San Joaquin antelope squirrels are
(Hawbecker 1958), but on sunny days they have beerassociated with giant kangaroo rats. The antelope
observed when air temperatures were around O degreesquirrels are frequently seen entering and leaving the
Celsius (D.F. Williams unpubl. observ.). Activity also is burrows of giant kangaroo rats. Most such observations
reduced at high ambient temperatures, but the amounindicate the burrows are used for escape from heat and
and critical temperatures at which activity is curtailed is predators, but they also probably live in burrow systems
unclear. On the Elkhorn Plain Ecological Reserve, made by giant kangaroo rats (Williams and Tordoff in
antelope squirrels were observed at all hours of the dayitt. 1988, Williams et al. 1998 D.F. Williams unpubl.
and at ambient temperatures in excess of 42 degreesbserv.).
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In the southern and western San Joaquin Valley, Sadoaquin antelope squirrels appear to maintain good
Joaquin antelope squirrels are associated with openpopulation densities on moderate-to-severely degraded
gently sloping land with shrubs. Typical vegetation rangelands where shrubs such as ephedra are common,
includes saltbushes and ephedkawbecker 1975). but it is doubtful that they could maintain viability
Near Panoche, San Benito County, at an elevation ofndefinitely unless the processes of overgrazing and
about 360 meters (1,181 feet), they are associated withesulting soil erosion were halted. Substantial soil
such plants as California ephedra, California juniper, erosion has occurred on both public and private lands
matchweed, one-sided bluegrad®od secundassp. throughout the historical geographic range of the species
secundgy red brome, and red-stemmed filaree (Hawbecker(Williams et al. 1998, D.F. Williams unpubl. observ.).
1958). Near Los Banos, Merced County, and nearRangeland conditions in the region have deteriorated
Mendota, Fresno County, the habitat is mostly devoid ofover the last several decades, and deep gully erosion is
brushy cover (Hawbecker 1947). accelerating, even in areas where livestock grazing has

been curtailed or reduced.
Reasons for Decline—Loss of habitat to agricultural

developments, urbanization, and petroleum extraction Conservation Efforts—The San Joaquin antelope
are the principal factors threatening San Joaquin antelopsquirrel was designated a threatened species by the State
squirrels. Use of rodenticides for control of ground of California in 1980 (CDFG 1980). The San Joaquin
squirrels, including San Joaquin antelope squirrels, hasantelope squirrel is not a candidate for Federal listing, but
been along-standing practice in California (e.g., Grinnellis considered a species of concern (USFWS 1996).
and Dixon 1918), and probably has contributed to the
overall decline of the species. Use of insecticides to ~San Joaquin antelope squirrels were the target species
control |eafhoppers and other insects m|ght impacthl’ the first unit of the Allensworth ECO'OgiC&' Reserve
antelope squirrels negatively by reducing abundance ofJ. Gustafson pers. comm.), and one of several species
insects, an important source of food and moisture duringP€nefiting from other mitigation and nonmitigation land
summer. protection actions (Table 2). The CDFG'’s Bird and
Mammal Conservation program funded studies on
Threats to Survival—The processes of habitat loss ecology and habitat management of San Joaquin antelope
and fragmentation are expected to continue on a muctsquirrels (Williams et al. 1988) and studies of population
smaller scale than in the past, but the direct and indirecsurvey methods, demography, and distribution (Harris
effects of these processes are expected to accelerate thad Stearns 1991). The Biological Resources Division
decline of the species. Though one of the two largest anaf U.S. Geological Survey is studying effects of roads on
most important habitat areas, the Carrizo Plain NaturalSan Joaquin antelope squirrels in the Carrizo Plain
Area, is now mostly in public ownership, potential Natural Area, and interactions between San Joaquin
protection is tenuous for the species in the equallyantelope squirrels and giant kangaroo rats (G. Rathbun
important population of the Lokern-Elk Hills area of pers. comm.). The Biological Resources Division also
western Kern County. Offsetting the anticipated funded a study of food habitats of San Joaquin antelope
protection of portions of the area by the Kern County squirrels (Harris 1993).
Valley Floor Habitat Conservation Plan and Chevron’s
Lokern Mitigation Bank (both processes are in  Conservation Strategy-San Joaquin antelope
development, but not finalized), is the proposed sale ofsquirrels in the two largest populations on the Carrizo
the Elk Hills Naval Petroleum Reserves in California to Natural Area and in western Kern County should be
private interests (Henry 1985199%). protected by appropriate land uses and habitat
management. Ensuring that habitat for San Joaquin
Another threat to San Joaquin antelope squirrels orantelope squirrels is dedicated to conservation objectives
private land may be the long-term effects of excessivewill require purchase of title or easement to some parcels,
grazing by livestock. Elimination of shrubs and soil and protection of habitat on existing public lands in
erosion resulting from heavy use of rangeland western Kern County. Additional populations need
communities by livestock can degrade their carrying protection, especially in western Fresno and eastern San
capacities for most member species. First affected ar@enito County, along the fringe of the Valley between
those species dependent upon the plants most palatabkresno and Kern Counties, and on the Valley floor.
and vulnerable to grazing and browsing by livestock. San
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The status of antelope squirrels in the Kettleman Hills 8. Reevaluate the status of San Joaquin antelope
and on the remaining islands of habitat in the southern squirrels within 3 years of recovery plan
San Joaquin Valley is precarious. Protection and approval.
enhancement of habitat in the Semitropic Ridge area of
Kern County is essential to maintaining a population on
the Valley floor. Protecting and restoring habitat in the
area including Pixley National Wildlife Refuge and 3. Short-Nosed Kangaroo Rat
Allensworth Natural Area (this area encompasses all the (Dipodomys nitratoides brevinasus)

natural and abandoned farm lands in the Allensworth- T The sh dK . ‘
Delano area of Tulare and Kern Counties), and axonomy—the short-nosed kangaroo ratis one o

reintroducing antelope squirrels to Pixley National three subgpemes of the S_an Joaquin kangarpoTtai
Wildlife Refuge is necessary to secure a population in thetype specimen (D n. brevinasusvas cqllected in 1918
eastern portions of the Valley. Both habitat restoration from Hays Station on the upper aI!uwaI fgn of Panoche
and management for San Joaquin antelope squirrels wil reek, Fresno County, California (Grinnell 1920).

require additional information derived from scientific Haffrfl_er (('jn litt. |197,9)' us]ing d;gcnmmant ﬁnaIySﬁ,
investigations, reaffirmed conclusions of earlier researchers that

populations oD. nitratoideson the Carrizo Plain and

Conservation Actions—Actions required to conserve west of the Kern River alluvial fan, at the northwestern

the San Joaquin antelope squirrel, in approximate orde€dge of Buena Vista Lake, and west of the channels,
of importance, are: sloughs, and lakes fed by the Kern River were short-

nosed kangaroo rats. Also, these waters at the west edge
1. Determine habitat management prescriptions of the Valley floor marked the boundary between the
for San Joaquin antelope squirrels on the Subspeciesrevinasusand nitratoides. The California
southern San Joaquin Valley floor. Aqueduct closely follows this boundary from the Buena
Vista Lake bed west of Lost Hills.
2. Inventory potential habitat for San Joaquin
antelope squirrels in the Allensworth, Semitropic ~ Description—See account of the Fresno kangaroo
Ridge, and Kettleman Hills natural areas, and rat for a general description of the species. Adult short-
along the western edge of the Valley between nosed kangaroo rats average larger in size than Tipton
Pleasant Valley, Fresno County, and McKittrick and Fresno kangaroo rats. Mean mass is about 39 to 44
Valley-Lokern Area, Kern County. grams (1.4 to 1.6 ounces), head and body length averages
about 100 to 110 millimeters (3.9 to 4.3 inches), and tail
3. Protect additional habitat for San Joaquin length about 115 to 130 millimeters (4.5 to 5.1 inches).
antelope squirrels in the Pixley National

Wildlife Refuge- Allensworth Natural Area. Identification.—See the Fresno kangaroo rat
account for ways to distinguish short-nosed kangaroo

4. Develop and implement a population monitoring rats from other co-occurring species. The short-nosed
program for San Joaquin antelope squirrels at kangaroo rat can be distinguished from the Fresno
sites representative of their existing geographic kangaroo rat by its larger average measurements: mean
range. total length for males in different populations, 238 to 252

millimeters (9.4 to 9.9 inches); for females, 232 to 246

5. Protect additional habitat for San Joaquin millimeters (9.1 to 9.7 inches); mean length of hind foot
antelope squirrels in the Panoche Region of for males, 35.7 millimeters (1.41 inches); for females,
western Fresno and eastern San Benito 34.5 millimeters (1.36 inches); mean inflation of the
Counties. auditory bullae for males, 22.6 millimeters (0.89 inch);

N ) ~ for females, 22.4 millimeters (0.88 inch) (Hoffmann

6. Protect additional habitat for San Joaquin 1975) (see accounts of Fresno and Tipton subspecies for
antelope squirrels in western Kern County. corresponding average measurements).

7. Protect additional habitat for San Joaquin  nistorical Distribution.—The historical geographic
antelope squirrels in the Semitropic Ridge (ange of short-nosed kangaroo rats is only partly known
Natural Area. from museum and literature records and recent studies at
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afew sites. There has not been a comprehensive study to 37,065 acres)—it is probably considerably less. The
define historical distribution, but the inhabited area waslarger estimate represents about 1.5 percent of the
greater than 1,000,000 hectares (2,471,044 acresS)stimated historical habitat. Even if there was twice this
Short-nosed kangaroo rats occupied arid grassland anémount of currently occupied habitat and only 80 percent
shrubland associations along the western half of theas much historical habitat, the currently occupied area
Valley floor and hills on the western edge of the Valley only would be about 3.75 percent of historical habitat.
from about Los Banos, Merced County, south to the

foothills of the Tehachapi Range and extending east and Food and Foraging—Short-nosed kangaroo rats
northward inland above the edge of the Valley floor to have essentially the same diet and foraging behavior as
about Poso Creek, north of Bakersfield (Figure 58). Theythe other subspecies of the San Joaquin kangaroo rat
also occurred on the Carrizo Plain and the upper CuyamgEisenberg 1963).

Valley (Grinnell 1920, 1922, Boolootian 19%40ffmann

1974, Hall 1981, Williams and Kilburn 1992, Williamset ~ Reproduction and Demography-Captive-bred

al. 1992, Hafner in litt. 1979, Williams in litt. 1985).  short-nosed kangaroo rats had a gestation period of 32
days and an average litter size of 2.3 (mode = 2). Litter

Current Distribution—Current occurrences are mass at birth averaged 7.6 grams (0.27 ounce). Females
incompletely known because there has not been &howed apostpartum(soon after giving birthpstrus
comprehensive survey for the species. Yet relatively(Eisenberg and Issac 1963). In captivity, a young female
intensive trapping surveys at several historically conceived at 12 weeks of age and produced two young
occupied sites with extant natural communities show that(Eisenberg and Issac 1963).
populations mostly are small, fragmented, and widely
scattered. Recent large-scale survey and trapping efforts  The reproductive season at higher elevations, such as
include: the Panoche Region of Fresno and San Benit®n the Carrizo Plain Natural Area, is about 2 to 3 months
Counties (D.F. Williams unpubl. data, Endangered shorter than on the Valley floor (see Tipton kangaroo rat
Species Recovery Program unpubl. data); Cantua Creekgccount), with estrus commencing in late February or
Fresno County (Williams et al. 1995, Williams and March and ending by May most years, though
Tordoff in litt. 1988); the Kettleman Hills, Kings County ~reproduction may continue through August in years with
(Williams et al. 1988); western Kern County (Anderson @ prolonged wet spring. Most females appear to have
etal. 1991, EG&G Energy Measurements in litt. 1995); only asingle litter, and young-of-the-year females appear
Carrizo Plain Natural Area (Vanderbilt and White 1993, to have reproduced only when there is a prolonged wet
Williams et al. 1993, Endangered Species Recovery S€ason (Williams et al. 1983Williams and Nelson in
Program unpubl. data); and Cuyama Valley (Endangeredress, Endangered Species Recovery Program unpubl.
Species Recovery Program unpubl. data). Population§lata). Like other subspecies of the San Joaquin kangaroo
are known from around the edge of Pleasant Valleyrat, populations of the short-nosed kangaroo rat undergo
(Coalinga area), Fresno County; a few, scattered spots iffamatic  population fluctuations, and sometimes
the Kettleman and Lost Hills, Kings and Kern Counties; disappear from an area (Williams et al. 1893
the Lokern, Elk Hills, San Emigdio, and Wheeler Ridge Endangered Species Recovery Program unpubl. data).
regions of western Kern County; the Carrizo Plain On the Elkhorn Plain, the population has fluctuated,
Natural Area; and the Caliente Mountains at the edge ofPrimarily in response to varying rainfall and plant
the Cuyama Valley. productivity (Figure 59).

Occupied habitats for areas known to support short-  Behavior and Species Interactions-Behavior of
nosed kangaroo rats have not been Comp|ete|y mappe§,h0rt-nosed kangaroo rats was studied extensively in the
and there are relatively large areas that offer potentialaboratory and compared to other members of the family
habitat for the species that have not been surveyedtieteromyidae (Eisenberg 1963). Individuals usually
However, because only a few thousand acres of historicalive solitarily except when females are in estrus and
habitat on the Valley floor remain undeveloped, and thistolerate the presence of a male.
species occupies many of the same general areas o ) _
occupied by giant kangaroo rats, but with a different Species mtergctlons are es_senually the same as for
pattern of habitat use, the extant occupied area is unlikely€ Frésno and Tipton subspecies. Short-nosed kangaroo

to be more than about 12,000 to 15,000 hectares (29,65gats can coexist with giant kangaroo rats only where there
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are scattered shrubs, and on the periphery of gianfriable soils. They inhabit highly saline soils around
kangaroo rat colonies on relatively steep, rocky slopesSoda Lake, on the Carrizo Plain, and less saline soil
(Williams and Tordoff in litt. 1988). elsewhere. On the Valley floor, south of Los Banos,
Merced County, small populations, whose taxonomic
Activity Cycles—Short-nosed kangaroo rats are identity is uncertaingxilis or brevinasug live on levees
nocturnal and active year round. They do not becomesecure from winter flooding, then move into seasonally
dormant. They frequently appear above ground shortlyflooded iodine bush shrublands during the summer
after sunset and before dark (Tappe 1941, D. F. Williamsmonths, where at least some individuals reproduce
unpubl. data). They were not captured in the morning(Johnson and Clifton 1992). In the Panoche Valley, San
hours after sunrise on the Elkhorn Plain, but were takengenito County, short-nosed kangaroo rats are found on
in the evening before sunset (Williams and Tordoff in litt. gentle slopes and rolling, low hilltops where some shrubs
1988). In captivity, short-nosed kangaroo rats showed naare present (Hawbecker 1951). Over most of their
difference in activity under simulated full-moon and cuyrrent range they are generally more numerous in
new-moon conditions (Lockart and Owings 1974). lighter, friable soils such as the sandy bottoms and banks

_ _ o of arroyos and other sandy areas (Williams and Tordoff
Habitat and Community Associations-Short- i, jitt. 1988, D.F. Williams unpubl. data).

nosed kangaroo rats historically were found mostly on

flat and gently sloping terrain and on hilltops in desert-  Reasons for Decline—The main cause for decline of
shrub associations, primarily saltbushes and Californiashort-nosed kangaroo rats was the extensive agricultural
ephedra. On the western slopes of the Temblor Rangegevelopments of the 1960s through 1970s within their
San Luis Obispo County, they also occur sparingly onrange, made possible by the Central Valley and State
steep, rocky hillsides among chaparral yucca, ephedrawater projects. Loss of the best habitats and the largest
and other shrubs, up to about 840 meters (2,750 feethopulations they supported, together with fragmentation
(Vanderbilt and White 1993, Williams and Tordoffinlitt. and isolation, and subsequent random catastrophic

1988, D.F. Williams unpubl. data). On the Elk Hills events (e_g_, drought, f|00ding’ fire), have apparenﬂy
Naval Petroleum Reserves in California, they are mostcgused their elimination from some sites still
abundant on flatter terrain with shrub densities betweemndevek)ped_ In limited areas, Widespread broadcasting
about 0.1 and 0.17 per square meter (0.1 to 0.2 per squag rodenticides to control California ground squirrels
yard), as opposed to hilly terrain with higher shrub (and sometimes kangaroo rats) may have contributed to
densities (EG&G Energy Measurements in litt. 1995).  elimination of some populations (Williams and Kilburn

1992).
Short-nosed kangaroo rats generally occupy grassland

with scattered shrubs and desert-shrub associations on Threats to Surviva—Current and potential threats
cannot be adequately assessed without a more complete
understanding of current distribution and population
8T - 260 statuses. Yet, from what is known of the biology of the
, () angoroa s~ plant prodctivity species, the greatest threats probably are random
catastrophic events (e.g., drought, flooding, fire) and
inappropriate habitat management. Short-nosed kangaroo
rats appear to be particularly sensitive to buildup of too
much plant material when grazing or other land uses that
reduce plant cover and mulch accumulation are curtailed.

100
% 150 They also may be harmed by overstocking range land,
|,

—+200

T+150

Number Captured
Net Plant Productivity {g/m?)

] especially when it results in heavy browsing and death of
o5 1008 1085 1000 1001 1665 1905 1954 1508 shrubs. Fires that destroy saltbushes may reduce habitat
August Census quality for the species. These factors probably vary, with

Figure 59. Number of short-nosed kangaroo rats captured lack .Of grazing or cher Veggtatlrlon manag.zment[ beln?
during August censuses, Elkhorn Plain. Census periods were tess important or unimportant in the most arid portions o

days in duration. The Y2 axis shows mean net productivity peritS range and most important in the wettest.
square meter (Williams et al. 1993a, Endangered Species
Recovery Program unpubl. data). The largest existing population of short-nosed
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kangaroo rats is in western Kern County in the Lokerngovernments, land purchases for mitigation and
and Elk Hills region. Though several thousand acres arsnonmitigation in the Sand Ridge area (The Nature
in public ownership, relatively little of it is adequately Conservancy), Lokern area (California Energy
protected by title or statute. Currently Congress hasCommission, The Nature Conservancy, USBLM,
passed legislation requiring U.S. Department of EnergyCDFG), and possibly elsewhere in the Coalinga-Panoche
to prepare for selling Naval Petroleum Reserve-1 inregions of Fresno and San Benito Counties (Table 2). It
California to corporate interests (Henry 189%99%, also has benefited from the California Energy
unpubl. data). Should the sale occur, the long-termCommission’s Ecosystem Protection Program surveys
protection of the natural communities, especially thoseand plans for the Southern San Joaquin Valley (Anderson
providing habitat for species of concern in the Naval etal. 1991), and its Biological Resources Inventory of the
Petroleum Reserve-1 in California could be doubtful. Carrizo Plain Natural Area (Kakiba-Russell et al. in litt.
Unless a substantial proportion of the occupied habitatl991).

can be protected from development and the habitat

managed by appropriate land uses, additional habitat The Bird and Mammal Conservation Program of the
fragmentation and habitat degradation could lead toCDFG, USBLM, Bureau of Reclamation, and Service
extinction of this population by random catastrophic collectively have supported research on population

events (e.g., drought, flooding, fire). ecology and grazing impacts of kangaroo rats on the
Elkhorn Plain that has provided information on the

Elsewhere, the only other sizable population is on thepopulation dynamics of short-nosed kangaroo rats
Carrizo Plain Natural Area. Though much of this is now (Williams et al. 1998, Williams and Nelson in press,
in public ownership, between one-third and one-half of Endangered Species Recovery Program unpubl. data).
the land in the Natural Area has not been grazed sinc®ther important information has been gathered by
acquisition. Another several thousand acres had beekG&G Energy Measurements (in litt. 1995) for the U.S.
cultivated since at least the 1930s, some longer, and 0.1 tDepartment of Energy during their small mammal
1.0 meter (0.3 to 3 feet) of topsoil were lost during that monitoring and habitat relationships studies on the Naval
time (R. van de Hoek pers. comm., D.F. Williams unpubl. Petroleum Reserves in California, and the California
observ.). Cultivation ceased on most parcels betweerEnergy Commission’s small mammal monitoring
1987 and 1989. Whether or not short-nosed kangarog@rogram in the Lokern Region (Anderson et al. 1991).
rats have recolonized any of the ground retired since is
not known. Much of it may have lost too much soil to ~ Conservation Strategy—The short-nosed kangaroo
provide suitable habitat for this species. rat will benefit from a detailed investigation of current

distribution and population status, a population

On the Carrizo Plain Natural Area, lack of grazing in monitoring program, appropriate habitat management,
years of high plant productivity or other appropriate and habitat protection, particularly in western Kern
habitat management poses an unknown level of threat t€€ounty, but probably also in the Panoche Region.
recovering short-nosed kangaroo rats. ThoughHabitat management prescriptions are likely to differ on
inappropriate management probably would not resultthe Carrizo Plain Natural Area from those in western
directly in elimination from the Natural Area, it probably Kern County, and studies to determine appropriate land
would prevent the species’ population from reaching ause and vegetation management regimes are needed in
size and distribution that would adequately insulate itboth areas, and probably elsewhere. The long-term
from the negative effects of random catastrophic eventgprotection of natural land in the Elk Hills Naval
(e.g., drought, flooding, fire). Petroleum Reserves in California and the Lokern Area

are necessary to improve the status of the species.

Conservation Efforts—The short-nosed kangaroo Determining the causes and stopping or reversing the
rat has no protected status and is not a candidate fogecline in short-nosed kangaroo rat populations in
listing, but is considered a species of concern (USFWSyestern Kings and Fresno Counties and eastern San
1996). Though little direct conservation action has beenBenito County also are elements of conservation. A final
taken for this species, it has benefited from surveys andomponent of the conservation strategy for this species is
avoidance of impacts on Federal property (EG&G to restore and reintroduce short-nosed kangaroo rats to
Energy Measurements in litt. 1995), land purchases fonands retired from irrigated agriculture because of
the Carrizo Plain Natural Area by the State and Federabrainage problems. Ideally one or more major blocks of
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retired land can be connected by continuous habitat along
major intermittent stream channels to the natural land in
the Panoche region.

Three main constituents of a conservation strategy for
short-nosed kangaroo rats are:

1. Determining how to enhance habitat for short-
nosed kangaroo rats that lessens the severity of
cyclic population declines.

2. Consolidating and protecting blocks of suitable
habitat for short-nosed kangaroo rats in western
Kern, Kings, and Fresno Counties.

3. Restoring habitat for short-nosed kangaroo rats
on farmland retired because of drainage
problems.

Retired land ideally should be of several thousand
acres each, minimally about 2,330 hectares (5,760 acres)
with a core of at least 800 hectares (about 2,000 acres) of
high quality habitat that is not subject to periodic
flooding from overflowing streams or sheet flooding
from torrential rain. They should provide topographic
and biotic diversity. The vegetation should be actively
managed by an appropriate level of livestock grazing to
prevent excessive accumulation of mulch and growing
plants until such time as optimum management
conditions are determined by scientific research. Large,
relatively square blocks will minimize edge wit
agricultural lands and the consequent pest problems a?
the agricultural interface.

representative of the range of sizes and habitat
conditions for the species.

Inventory and assess existing natural land
within the historical range of the short-nosed
kangaroo rat to assess population status.

Develop and implement research on restoration
of habitat for short-nosed kangaroo rats on
retired irrigated land.

Include habitat needs of short-nosed kangaroo
rats in any plans by government to acquire and
restore drainage-problem lands within its
historical geographic range, particularly western
Fresno County.

Restore habitat on retired agricultural lands as
needed.

Reevaluate the status of the short-nosed
kangaroo rat within 3 years of recovery plan
approval.

4. Riparian Woodrat
(Neotoma fuscipes riparia)

Taxonomy—The riparian or San Joaquin Valley
h woodrat, Neotoma fuscipes riparia, is one of 11
escribed subspecies of the dusky-footed woodrat
Hooper 1938). Although some taxonomic studies of the

genusNeotoméehave been completed in recent years, no

Conservation Actions—Needed to conserve short- 9€netic analyses or further systematic revisions of the
nosed kangaroo rats, in priority of implementation, are: ?fgeggg\l fuscipedave been published since Hooper’s
report.

1. Initiate and coordinate habitat management o o _ _
studies for short-nosed kangaroo rats at sites ~Description—The riparian woodrat (Figure 60) is a
representing the range of existing habitat Medium-sized (200 to 400 grams; 7.05 to 14.11 ounces)

conditions for the species, in the Carrizo Plain rodent with a stockier build and a tail that is well furred
Natural Area, Lokern / Elk Hills region, and and not scaled, compared to the coexisting, nonnative
western Fresno County. roof or “black” rats Rattus rattuk

2. Protectexisting habitat for short-nosed kangaroo ~_!dentification.—N. . riparia differs from other,
rats in the Naval Petroleum Reserves in adiacent subspecies of woodrats by being larger, lighter,

California, Lokern area, and elsewhere in the and more grayish in color, with hind feet white instead of
region. dusky on their upper surfaces, and a tail more distinctly
bicolored (lighter below contrasting more with the darker
3. Design and implement a range-wide population dorsal color) (Hooper 1938).
monitoring program that measures population

and environmental fluctuations at sites Historical Distribution.—The type locality for the
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riparian woodrat is Kincaid’'s Ranch, about 3 kilometers juniper), woodrats are, for the most part, generalist
(2 miles) northeast of Vernalis in Stanislaus County, herbivores. They consume a wide variety of nuts and
California (Figure 61). Hooper's (1938, p. 223) fruits, fungi, foliage and some forbs (Linsdale and Tevis
taxonomic analysis used only seven specimens, all froml1951).
the vicinity of the type locality, but he believed that “it
probably ranges south, along the river bottom lands, as Behavior and Species Interactions-Dusky-footed
far as southern Merced County or northern Fresnowoodrats live in loosely-cooperative societies and have a
County, since the same environmental conditions matrilineal (mother-offspring associations; through the
evidently prevail throughout this area.” Hooper further maternal line) social structure (Kelly 1990). Unlike
pointed out that the range of the riparian woodrat wasmales, adjacent females are usually closely related and,
disjunct by 1938 because no suitable habitat remainedinlike females, males disperse away from their birth den
between the type locality and the San Francisco East Bagnd are highly territorial and aggressive, especially
region, where two other subspecilisf, perplexandN. during the breeding season. Consequently, populations
f. annectenscould be found. Hall and Kelson (1959) are typically female-biased and, because of pronounced
assigned a specimen from El Nido, Merced County to thispolygyny(mating pattern in which a male mates with
subspecies on the basis of geography_ more than one female in a single breeding season), the
effective population size (i.e., successful breeders) is
Current Distribution—The range of the riparian generally much smaller than the actual population size.
woodrat is far more restricted today than it was in 1938
(Williams 1986). The only population that has been  Habitat and Community Associations-Dusky-
verified is the single, known extant population restricted footed woodrats inhabit evergreen or live oaks and other
to about 100 hectares (250 acres) of riparian forest on théhick-leaved trees and shrubs (Kelly 1990, Williams et al.
Stanislaus River in Caswell Memorial State Park (Figure 1992). Riparian woodrats are common, however, where
59). Williams (in litt. 1993) estimated the size of this there are deciduous valley oaks, but few live oaks. They
population at 437 individuals. Analysis of California are most numerous where shrub cover is dense and least
Department of Water Resources land use maps indicat@ébundant in open areas. In riparian areas, highest
that there were approximately 20 hectares (50 acres) oflensities of woodrats and their houses are often
“natural vegetation” present along the San Joaquin Riverencountered in willow thickets with an oak overstory.
near the type locality in 1988, though no woodrats have )
been seen in that area. Today there is no habitat for DPusky-footed woodrats are well known for their large
woodrats around El Nido, which is located about g g terrestrial stick houses, some of which can last for 20 or
kilometers (5.5. miles) east of the San Joaquin River, thd0re years after being abandoned (Linsdale and Tevis
closest possible riparian habitat. 1951, Carraway and Verts 1991). At Caswell Memorial
State Park, riparian woodrats also make houses of sticks
Food and Foraging—Although some species have and other litter (Williams in litt. 1993). At the Hastings
more specialized diets than others (e.g., Stephen'fReserve, Monterey County, dusky-footed woodrat
woodrat, N. stephensifeeds almost exclusively on houses range from 60 centimeters (2 feet) to 150
centimeters (5 feet) in height, and can be 120 centimeters
(4 feet) to 240 centimeters (8 feet) in basal diameter.
Houses typically are placed on the ground against or
straddling a log or exposed roots of a standing tree and are
often located in dense brush. Nests also are placed in the
crotches and cavities of trees and in hollow logs.
Sometimes tree nests are constructed but this behavior
seems to be more common in habitat with evergreen trees
such as live oak.

Reasons for Decline—Although there is still no
good estimate of the amount of riparian habitat remaining

Figure 60. lllustration of a riparian woodrat. Drawing by 1N the San Joaquin Valley, it is only a vestige of Whgt it
Wendy Stevens ( © CSU Stanislaus Foundation). was 50 to 100 years ago. Thus, loss and fragmentation of
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habitat are the principal reasons for the decline of therange to identify and map remaining riparian habitat and
riparian woodrat. Much of this loss was the result of the extant woodrat populations, if any are found, must be a
construction of large dams and canals which divertedprimary element of a conservation strategy for the
water for the irrigation of crops and permanently alteredriparian woodrat.
the hydrology of Valley streams. More was lost through
cultivation of the river bottoms. Historically, cattle also ~ Any conservation strategy for the riparian woodrat
probably impacted riparian woodrat populations since should focus on a long-term goal of reducing the effects
the thick undergrowth, which is particularly important to of population fragmentation by establishing, wherever
woodrats, is sensitive to trampling, browsing and grazingPossible, linkages (corridors) between remnants of
by livestock. riparian habitat. If additional riparian woodrat
populations are discovered by surveys, priority should be
Threats to Surviva—The only known extant given to connecting occupied habitat patches. However,
population of riparian woodrat is small, with its size if no additional populations are found, then convenient or
limited by the available habitat. Itis thus at an increasedogical fragments will have to be reconnected and
risk of extinction because of genetic, demographic, andreintroduction of the species will be an important
random catastrophic events (e.g., drought, flooding, fire)component of the conservation strategy.
that threatens small, isolated populations. Because of its
breeding behavior, the effective size of woodrat Because much of the river bottom land in the San
populations is generally much smaller than the actualJoaquin Valley is in private ownership, a concerted

population size. This increases the risk of inbreedingoutreach effort must be made to enlist the help of
depression. landowners in the conservation of riparian woodrats and

their habitat. Through progressive habitat conservation
The woodrat population at Caswell Memorial State plans and other existing programs (e.g., Riparian Habitat
Park is vulnerable to flooding of the Stanislaus River. Joint Venture, Partners for Wildlife Program, and the
Because of its well-developed arboreality (ability to evolving “safe-harbor” concept), incentives must be
climb in trees), the woodrat itself is not as sensitive to provided to encourage the establishment or restoration of
flooding as some other brush-dwelling species (e.g., thaiparian habitat.
riparian brush rabbit). However, woodrat houses are
essential for survival and these can be severely impacted All these conservation activities will depend on the
by flooding, thus affecting population viability. understanding and receptivity of private landowners.
Many of the private parcels of potential habitat for
Conservation Efforts—The riparian woodrat is a riparian woodrats on the Stanislaus and lower San
Federal candidate for listing (USFWS 1996). Although Joaquin Rivers have federally-owned wildlife habitat
the only known population has some protection by and flood easements, administered by the U.S. Army
residing in Caswell Memorial State Park, there are Corps of Engineers (COE). This is true of the entire
currently no conservation efforts underway specifically riparian corridor of the Stanislaus River downstream
to benefit the riparian woodrat. The California from Caswell Memorial State Park in Stanislaus and San
Department of Parks and Recreation, however, hasloaquin Counties. The COE must diligently inspect
supported some general small-mammal studies angarcels with wildlife easements and ensure that the
studies on the woodrat population at Caswell (Cook inrequirements of those easements are being met. Beyond
litt. 1992, Williams in litt. 1993). that, the development of an effective outreach and
incentive program focused on the owners of riparian
Conservation Strategy-Unlike many other sensitive  |ands is a critical and early step of any recovery strategy.
species in the San Joaquin Valley, the life history of the
riparian woodrat is particularly well known through Recovery of the riparian woodrat may be furthered by
studies on other subspecies of the dusky-footed woodratzhanges in the management of National Wildlife Refuges
particularlyN. f. lucianaLinsdale and Tevis 1951, Kelly  in the San Joaquin Valley that will make these refuges
1990). However, using this information to develop a more hospitable to riparian species. Such changes are
conservation plan is hampered by a lack of data on thespecifically needed to help recover the riparian brush
current status and distribution of the species. Thusyrabbit (as discussed elsewhere in this plan) and the
surveys along all river corridors throughout its historical woodrat.
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Conservation Actions—Conserving the riparian Then appropriate management action can follow without
wood rat depends on good information on status anddelay when surveys are finished.
distribution and sufficient protected habitat. To achieve
these goals requires these actions:

1. A survey and mapping of all riparian areas 5. Tulare Grasshopper Mouse
along the San Joaquin River and its major (Onychomys torridus tularensis)

tributaries is of the highest priority. A cost- )
effective survey can be carried out through a  1axonomy—The genuOnychomysvas described

combination of aerial photo interpretation, by Bajrd (1858). The southern grasshoppgr mouse was
selective truthing of photos on the ground, and described asHesperomys(Onychomy torridus by

judicious trapping where permission is required Coues (1874).  The Tulare grasshopper mo@e (
and given. torridus tularensi}, one of 10 currently recognized

subspecies, was described by Merriam (b9@4m the
2. Develop in collaboration with owners of type specimen collected near Bakersfield, Kern County,
riparian land and local levee-maintenance California.

districts an incentive program for preserving o .
cover and riparian vegetation. Description—In general, mice of the genus

Onychomy#$ave stout bodies with short, relatively thick
3. Develop a plan for the restoration of riparian tails (Figure 62). The pelage is sharply bicolored with the
habitat, the establishment of riparian corridors, head, back, and upper sides pale-brown to grayish or
and the reintroduction, if necessary, of riparian pinkish cinnamon and the underparts white and distinctly
woodrats to suitable habitat. different from the upper parts. The tail is usually
bicolored with a white tip (Hall and Kelson 1959,
4. Initiate a genetic study of the Caswell Memorial McCarty 1975). Juvenal pelage is gray; adult pelage is
State Park woodrats, and any other riparian buffy or tawny; and the pelage of older individuals may
woodrat populations that can be sampled, to be gray, closely resembling subadults in color (Hall and
determine inbreeding levels; and devise a Kelson 1959). Within-species variation in adult coat
procedure for ensuring that translocations color may be aresult of adaptation to local environmental
neither reduce genetic diversity in the parent conditions (McCarty 1975). The total body length of the
population nor unduly restrict it in the southern grasshopper mouse ranges from 119 to 163
translocated population. millimeters (4.69 to 6.42 inches); tail length, 33 to 62
millimeters (1.30 to 2.44 inches); hind foot length, 18 to
5. Establish conservation agreements with willing 23 millimeters (0.71 to 0.91 inch); and ear length from
landowners that do not already have conservationnotch, 11 to 18 millimeters (0.43 to 0.71 inch). Tail
easements, as appropriate and necessary, tength is usually more than half the length of the body (48

accomplish habitat restoration, linkage, and to 56 percent) (Hall and Kelson 1959).
reintroduction goals.

The southern grasshopper mouse hastfibercles
6. Begin efforts to restore and link riparian habitat, (knob-like fleshy bumps) on the sole of each forefoot,
and reintroduce woodrats, as appropriate. and four on each hind foot. The soles of the feet are

o covered with fur from heel to the beginning of the
7. Reevaluate the status of the riparian woodraty percles (McCarty 1975).

within 3 years of recovery plan approval.
o ) Identification.—The Tulare grasshopper mouse can
Although the timing of these management actionspe to|d externally from coexisting species of white-
may depend on the development of additional footed mice Peromyscuspp.) by its relatively short,

information through surveys, some combination of .| ,p-like tail and larger forefeet (McCarty 1975).
actions will almost certainly be necessary for

conservation. Therefore to the extent possible, planning  Historical Distribution.—The Tulare grasshopper
for such action should go forward along with surveys. mouse historically ranged from about western Merced
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and eastern San Benito Counties east to Madera Countpoxes during the winter months. The cache was used
and south to the Tehachapi Mountains; on the east, thepnly when no other food source was available (Bailey
ranged from Madera County south (Figure 63) (Newmanand Sperry 1929).

and Duncan 1973, Williams and Kilburn 1992).
Reproduction and Demography-Specific

Current Distribution.—Currently, Tulare information on the reproduction and the mating system
grasshopper mice are known to occur along the westermof Tulare grasshopper mice is unknown. For southern
margin of the Tulare Basin, including western Kern grasshopper mice in general, breeding occurs throughout
County, Carrizo Plain Natural Area, along the Cuyamathe year in laboratory settings, but is seasonal in natural
Valley side of the Caliente Mountains, San Luis Obispo populations (McCarty 1975). Gestation is between 27
County, and the Ciervo-Panoche Region, in Fresno andand 32 days, with 2 to 6 young born per litter. In the wild,
San Benito Counties (Williams and Kilburn 1992, D.F. Tulare grasshopper mice may produce up to 3 litters per
Williams unpubl. data). Though there has not been ayear. Most litters are born from May through July, with
comprehensive survey of existing potential habitat, therea sharp decline in August (Taylor 1968). Both male and
are several large blocks of historical habitat on the floorfemale southern grasshopper mice care for the young
of the Tulare Basin where extensive trapping has(Horner 1961).
occurred, but no Tulare grasshopper mice have been
captured, such as Alkali Sink Ecological Reserve, Fresno ~ The reproductive efficiency of female grasshopper
County, and Pixley National Wildlife Refuge, Tulare mice declines significantly following the first year.
County (Endangered Species Recovery Program unpublTaylor (1968) reported that only 17 percent (8 of 47) of

data). Other, recent records from fragmented habitat orfemales that bore young in the laboratory bred in their
the Valley floor are unknown. second year, and only 2 percent (1 of 47) continued into

the third year. Female southern grasshopper mice rarely

Food and Foraging— Southern grasshopper mice remain reproductively active in the laboratory after 2
eat mostly small animals, with insects forming the bulk of years of age. The oldest female to successfully rear a
their diets (Bailey and Sperry 1929, Chew and Chewlitter was 24 months old. The oldest male to sire a litter
1970, Horner et al. 1964). Prey items include scorpionswas 31 months old (Pinter 1970). Southern grasshopper
beetles, grasshoppers, pocket mice, and western harvestice survived in the laboratory up to 3 years, but mice in
mice. Other ingested animals include spiders, mitesthe wild probably live less than 12 months (Horner and
ants, insect cocoons, caterpillars, lizards, and filRegad Taylor 1968).
sp.) (Horner et al. 1964). They also eat seeds. Captive
grasshopper mice stored sunflower seeds in their nest Females appear to be sexually active for a single
breeding season, with a rapid onset of reproductive
senility following the first year. Females born early in
the year (April) may produce two or three litters prior to
the end of the breeding season. Females born later in the
year would have the potential to produce up to six litters
in the following breeding season, but seasonality of
breeding probably reduces the actual number to one to
three litters. Distinct lulls in the testicular activity of
males during the breeding season also may contribute to
low population densities (Taylor 1963).

There is no information on demography or dispersal
of Tulare grasshopper mice. Generally, southern
grasshopper mice exist at relatively low density and have
home ranges much larger than similarly-sized rodents
such as white-footed mice (McCarty 1975).

Figure 62. lllustration of a Tulare grasshopper mouse. . . .
Drawing by Wendy Stevens based on photos © by B. Moose ~ Behavior and Species Interactions-The most
Peterson. consistent social unit is reported to be a male-female pair
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with offspring in a burrow system within a wide home red brome) on the sloping margins of the San Joaquin
range (McCarty 1975). Blair (1943) reported the homeValley and the Carrizo Plain region (Williams and
range size of male southern grasshopper mice was 3.Zordoff in litt. 1988).
hectares (7.8 acres), and that of females was 2.4 hectares
(5.9 acres). The nest of the southern grasshopper mouse Reasons for Decline—The habitat reduction,
is typically located in a burrow system that may have fragmentation, and degradation accompanying settlement
been abandoned by another small mammal (Bailey and@nd development of the Valley for agriculture are the
Sperry 1929, Hall and Kelson 1959). principal causes of decline of Tulare grasshopper mice.
Random catastrophic events (e.g. floods, drought
Adult males are highly territorial and frequently combined with their low reproductive rate and other
vocalize during nocturnal activity. Adult males emit a demographic factors probably are the most significant
high-pitched call, lasting several seconds, while standingfactors in elimination of fragmented populations.
on the hind legs with head raised and mouth open. Call$iowever, use of insecticides (first DDT and others, now
are less frequently given by females. Calling appears tanainly malathion) on natural lands to control beet
function as a territorial and spacing mechanism leafhoppers could have contributed to the disappearance
(McCarty 1975). of grasshopper mice from fragmented islands of natural
land on the Valley floor, both from direct and indirect
Small mammals associated with Tulare grasshoppeipoisoning, and reduction of their staple food, insects.
mice include giant kangaroo rats, San Joaquin kangaroRodenticides targeted for ground squirrels and pesticide
rats (all three subspecies), Heermann’'s kangaroo ratsgrift from adjacent farmland may also have been a factor

California ground squirrels, San Joaquin antelopein elimination of grasshopper mice from fragmented
squirrels, San Joaquin pocket mice, California pocketparcels on the Valley floor.

mice, deer mice, harvest mice, and house mice
(Hawbecker 1951, D.F. Williams unpubl. data). Threats to Survival—Habitat fragmentation and
loss to cultivation, and, perhaps, inappropriate land
Predators of the Tulare grasshopper mouse are knowmanagement, are the most serious threats to Tulare
to include American badgers, San Joaquin kit foxes,grasshopper mice. The naturally low reproductive rate,
coyotes, and barn owls (Hawbecker 1951). low population density, and large home range
characteristic of southern grasshopper mice (McCarty
Activity Cycles— Tulare grasshopper mice are 1975) make this subspecies particularly vulnerable to
nocturnal and active year round. They probably do notjpss and fragmentation of habitat (Williams and Kilburn

become dormant, at least not for long periods, though inlggz)_ There are no current overall estimates of

torpor (D.F. Williams unpubl. observ.). Other aspects of
activity of Tulare grasshopper mice are unknown. Conservation Efforts—The Tulare grasshopper

_ ] o mouse is a candidate for Federal listing, but is considered
Habitat and Community Associations-Tulare a species of concern.

grasshopper mice typically inhabit arid shrubland

communities in hot, arid grassland and shrubland Recovery Strategy_The Tulare grasshopper mouse
associations (Williams and Kilburn 1992). There islittle |ives in the same communities as the listed kangaroo rats,
information about the habitat requirements of the Tularepjunt-nosed leopard lizard, and San Joaquin kit fox. Its
subspecies. Habitats recorded in the literature includehabitat needs, then, are essentially the same as those of
Blue Oak Woodland at 450 meters (1,476 feet) where itisopther members of this arid grassland and shrubland
very rare (Newman and Duncan 1973), and Uppercommunity assemblage. Protecting habitat for the listed
Sonoran Subshrub Scrub (Hawbecker 1951). Otheimembers of this assemblage should simultaneously
reported habitats are alkali sink, dominated by one orprotect habitat for Tulare grasshopper mice. Of greatest
more saltbush species, iodine bush, seepweed, and palgoncern, however, is the apparent elimination of
leaf goldenbush; mesquite associations on the Valleypopulations on the Valley floor. This loss, if
floor; saltbush scrub; Upper Sonoran shrub associationsubstantiated, suggests relatively high vulnerability to
dominated by California ephedra/Anderson desert thorn;extinction by random catastrophic events (e.g., drought,
and grassland associations (primarily Arabian grass andiooding, fire) or use of pesticides on even relatively large
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habitat areas. Effort needs to be directed at reaching an The systematic status of the Buena Vista Lake shrew
understanding of the environmental factors of islandsis uncertain because only a few specimens have been
where extinction has occurred. Knowledge gained canavailable for comparison and a review of the systematics
be used in refining a strategy for ensuring that the samef the species has not been completed (Maldonado in litt.
processes do not result in further eliminations and1992). An evaluation of the systematics of the group,
eventual extinction of the entire metapopulation. using DNA analysis, is currently underway (J.

Maldonado pers. comm.).
Conservation Actions—Habitat protection needs

for Tulare grasshopper mice are essentially the same as Description—Ranges of external measurements
those for San Joaquin antelope squirrels and the thre&rom the type specimen and two additional specimens
subspecies of the San Joaquin kangaroo rat. Additionahre: total length, 98 to 105 millimeters (3.86 to 4.13
measures of highest priority for conservation of the inches); tail length, 35 to 39 millimeters (1.38 to 1.54
Tulare grasshopper mice are: inches); hind foot length, 11.5 to 13 millimeters (0.45 to
0.51 inch); and ear length from the notch, 6.5 to 8.5
1. Determine the current distribution and millimeters (0.26 to 0.33inch). Weights ranged from 4.1
population status of Tulare grasshopper mice onto 7.6 grams (0.14 to 0.27 ounce). The upper surface of
isolated blocks of historical habitat on the the Buena Vista Lake shrew is blackish-brown, with a
Valley floor of the Tulare Basin. pepper-and-salt pattern of buffy brown and black, the
) ) ~Dblack predominating. The sides are more buffy brown
2. Analyze the environmental features ofinhabited nan the upper surface. The lower surface is smoke gray.
and uninhabited fragmented islands of natural the 4l is not noticeably bicolored and darkens towards

land on the Valley floor to determine factors, ihe end, both above and below (Grinnell 1932
including pesticide use, that might be associated

with survival and elimination. Identification.—The Buena Vista Lake shrew
(Figure 64) differs externally fror8. ornatus ornatys
3. Establish a range-wide monitoring program at yyhose range surrounds that 8f o. relictus The
sites representative of the range of occupiedcojoration of the Buena Vista Lake shrew is distinctly
communities and areas. darker, grayish-black, rather than brown. The body size
is slightly larger, but the tail is shorter. The teeth are
) o ) ) essentially the same, but the third and fiftlicuspids
increased in size by retirement of agricultural (teeth behind the incisors that have a single main cusp)

land, restore habltat and reintroduce Tulare are even smaller relative to the other teeth (Grinnell
grasshopper mice. 193%)

4. As (if) habitat areas on the Valley floor are

5. Include Tulare grasshopper mice in studies of
management and land uses on habitat of othe
species of the same community associations.

Historical Distribution.—The Buena Vista Lake
'Shrew formerly occurred in wetlands around Buena Vista
Lake, and presumably throughout the Tulare Basin

6. Reevaluate the status of the Tulare grasshoppe\‘/si”gﬁlsl iggg 1iiaae;a\r/l\;|”;mi9ggd grl:rl?rl:g:l (1598;3
ithin 3 f I l. o : '
mousewithin s years ofrecovery pian approva found the distribution of this species to be much

restricted due to the disappearance of lakes and sloughs.
Since Grinnell’s (1932 report, Buena Vista Lake and
6. Buena Vista Lake Shrew the surrounding lakes and Valley Freshwater Marshes
(Sorex ornatus relictus) have been drained and cultivated. Further, canals in the
area are steep-sided and kept free of vegetation (Williams
Taxonomy—The Buena Vista Lake shrewdrex  and Kilburn 1992).
ornatus relictuywas described by Grinnell (198%rom
the type specimen collected near Buena Vista Lake, Kern ~ Current Distribution.—Little is known about the
County, California. This shrew is one of nine subspeciescurrent distribution of the Buena Vista Lake shrew. It
of the ornate shrevBprex ornatus)\lerriam 1895, Hall ~ Was rediscovered in 1986 by Robert Hansen during
1981, Junge and Hoffmann 1981). excavations on the Kern Lake Preserve (Figure 65) (D.F.
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Williams unpubl. observ.). The status of this population in permanent wetlands, the breeding season may be
was later assessed (Center for Conservation Biologyextended (Center for Conservation Biology 1990,
1990, Maldonado in litt. 1992).  One shrew was Williams in litt. 1989).
collected in 1992 at the Kern National Wildlife Refuge—
tentatively assigned teelictus, its systematic status Demography—Little is known about population
remains unclear (J. Maldonado pers. comm.). Any otheumbers, home range, or territoriality of the Buena Vista
extant populations found within the Tulare Basin may or Lake shrew or ornate shrews in general. Twenty-five
may not be representative of the Buena Vista LakeBuena Vista Lake shrews were captured during four
shrew. No other recent records of this shrew are knowntrapping sessions from December 1988 through May
though only a few biological surveys have included 1989. Only one animal was recaptured. In captivity,
attempts to capture shrews (Clark et al. 1982, German®rnate shrews defend nest sites (Newman 1976).
inlitt. 1992, T. Kato pers. comm., S. Tabor pers. comm.).Population densities of the taxonomically related
Ornate shrews may be extant in places such as th&épecies,S. vagrans vagransn western Washington,
wetlands of the Kern River percolation area, and alongvaried from about 25.8 per hectare (63.8 per acre) in fall
sloughs and canals on the Valley floor leading into and winter to 50.2 per hectare (124.0 per acre) at the high
Goose Lake. point in summer (Newman 1976). Though no values are
available foiS. ornatustrapping results suggest tisato.
Conservation Efforts—The Buena Vista Lake relictusexists at much lower densities, probably no more
shrew is a Federal candidate for listing as threatened othan 10 to 15 per hectare (24.7 to 37.1 per acre) at the high
endangered (USFWS 1996), and is a California Statepoint. Assuming a density of 13 per hectare (32.1 per
Mammalian Species of Special Concern (Williams acre), and a desired population size of no less than 5,000
1986). individuals, approximately 400 hectares (988 acres) of

occupied habitat would be required for long-term
Food and Foraging—The specific feeding and conservation.

foraging habits of the Buena Vista Lake shrew are

unknown. In general, shrews primarily feed on insects = Behavior and Species Interactions-Pairs of ornate

and other animals, mostly invertebrates (Harris 1990,shrews lived together in captivity without antagonism if

Williams 1991, Maldonado in litt. 1992). Food probably adequate food and water were provided (Owen and

is not cached and stored, so the shrew must foragédoffmann 1983). Although shrews were not observed

periodically day and night to maintain its high metabolic burrowing in leaf litter on cage floors, they are thought to

rate. burrow in natural settings (Rudd 1953). During hot
weather in dry habitats, the ornate shrew may restrict its

Reproduction—Nothing is known specifically  daytime activity to burrows of other animals (Pearson

about the reproduction and mating system of the Buenaj 959).

Vista Lake shrew. In general, the reproductive period of

the ornate shrew extends from late February through Activity Cycle—Ornate shrews are active day and

September and early October (Rudd 1955, Brown 1974 night (Pearson 1959, Newman and Rudd 1978, Rust

Rust 1978). The breeding season of the Buena Vistdl978). Nocturnal activity predominates, especially

Lake shrew may begin in autumn and end with the onsetluring the breeding season, in the Suisun shiw. (

of the dry season in May or June. In high-quality habitatsinuosusRust 1978). The intensity and distribution of
activity within a 24-hour period varies with sexual
maturity (Rust 1978).

Habitat and Community Associations-Ornate
shrews in general tend to be associated with the structure
of the vegetation rather than with species composition of
the community (Owen and Hoffmann 1983). Buena
Vista Lake shrews occupied Valley Freshwater marshes
on the perimeter of Buena Vista Lake and probably
occurred throughout the Tulare Basin (Williams 1986),
Figure 64. lllustration of a Buena Vista Lake shrew. though most of the marshlands were drained or dried up
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Buena Vista Lake shrew

KILOMETERS

Figure 65. Recent distributional records for the Buena Vista Lake shrew (Sorex ornatus relictus).
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prior to the discovery of the shrew in 1932 (Grinnell another serious threat because of the great uncertainties
1932). Recent captures on the Kern Lake Preserveover how the project will be designed and managed, and
occurred in areas with a dense wetland vegetative covewhether or not creation and protection of habitats for
and an abundant layer of detritus (decomposedcandidate and listed species that are compatible will be a
vegetation) (Center for Conservation Biology 1990, component of the project. There seem to be no other
Maldonado in litt. 1992). Plant species associated withinoptions to create and restore such a large amount of
these areas include Fremont cottonwod®bpulus  wetland habitat in the southern Tulare Basin.
fremontii), willows (Salixspp.), glasswort, alkali heath,
wild-rye grass Elymussp.), and Baltic rushJgncus Conservation Efforts—Establishment of the Kern
balticus. Animal species captured on the Preserve, but-ake Preserve, through an agreement between the owner,
only in the xerophytic community, were deer mice andJ.G. Boswell Company, and The Nature Conservancy
California pocket mice (Center for Conservation Biology provided protection of habitat for the Buena Vista Lake
1990). shrew and several candidate plant species. The Nature
Conservancy sponsored a population census for the

Reasons for Decline—Loss and fragmentation of species on the Preserve in 1988-1989 (Center for
habitat are the major causes for decline and threat to th€onservation Biology 1990). More recently, USFWS
Buena Vista Lake shrew’s survival (Williams and sponsored a study to determine current status of the
Kilburn 1984,1992). The conversion of natural lands toshrew at the Preserve and to try to locate other
agriculture and diversion of fresh water supplies havepopulations (J. Maldonado pers. comm.)
eliminated most of the habitat that once supported the
shrew, reducing the subspecies to what may be a single In 1994 and 1995, USFWS worked with the J.G.
remaining population. Historical Buena Vista Lake now Boswell Company and The Nature Conservancy in an
is cultivated, and Kern Lake has been reduced to 13.4ttempt to reverse The Nature Conservancy'’s decision to
hectares (33 acres) with a small pond and artificially-no longer manage the Preserve. USFWS has been
maintained wetland, and a more xerophytic communityWworking to develop a prelisting conservation agreement.
of annual and perennial saltbushes, saltgrass, and annu@Hrrently, there is an impasse: there is no conservation
grasses and forbs (Center for Conservation Biologyagreement for the property and no active management of
1990, Williams and Kilburn 1992). habitat for the species that live there (J.A. Medlin in litt.

1999%).

Threats to Survival— Kern Lake Preserve is
privately owned by the J.G. Boswell Company, and was ~ Conservation Strategy—-Greater efforts to locate
privately managed by The Nature Conservancy untilother extant populations of Buena Vista Lake shrews
recently. The partnership between The Naturewithin the southwestern Tulare Basin are needed. Of
Conservancy and J.G. Boswell Company was terminatediearly equal priority, and critical to conservation is to
in early 1995, and efforts by USFWS to negotiate aensure that any flood control and water banking project
Conservation Agreement with J.G. Boswell Company on the Kern Fan includes creating and restoring wetland
have failed (J.A. Medlin in litt. 1995 K. Freas pers. habitat that can support Buena Vista Lake shrews. The
comm.). Thus, the shrew’s only known habitat is without State Tule Elk Reserve near Tupman, where negotiations
protection, and there is a possibility that the water supplyare underway to secure a permanent water supply for the
that maintains the pond and wetland plant communityReserve (J. Single pers. comm.), also provides a site with
will be diverted elsewhere for irrigated agriculture. The high potential to reestablish these shrews. The
Buena Vista Lake shrew also faces high risks oftaxonomicidentity of ornate shrews onthe Kern National
extinction from random catastrophic events (e.g. floods,Wildlife Refuge must be resolved. If these prove to be
drought and inbreeding) because of the smallness anBuena Vista Lake shrews, expansion and protection of
isolation of its population. The Kern Fan Water Bank habitat for this species should be made an objective of
project led by the California Department of Water any future development and management plans for the
Resources would have created and protected substantiRefuge.
habitat for Buena Vista Lake shrews. However, recently
the State abandoned the Kern Fan project and turned it Other areas with potential habitat that should be
over to the Kern County Water Agency (California surveyed for populations of Buena Vista Lake shrew
Department of Water Resources in litt. 1994). This posednclude the Buena Vista Golf Course, owned by Kern
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County and managed under lease by North Kern Golfthe Stanislaus River in southern San Joaquin County, is
Incorporated, and the Buena Vista Aquatic Recreationthe largest remaining fragment of suitable riparian forest
Area, managed by the Kern County Parks and RecreatiofWarner 1984) and home to the only extant population of

Department. riparian brush rabbit (Figure 67) (Williams and Basey
1986).
The status of the Buena Vista Lake shrew should be
reevaluated within 3 years of recovery plan approval. Food and Foraging—Avoiding large openings in

shrub cover, riparian brush rabbits frequent small
clearings where they feed on a variety of herbaceous
o ) vegetation, including grasses, sedges, clover, forbs,
7. Riparian Brush Rabbit shoots, and leaves. Grasses and other herbs are the most
(Sylvilagus bachmani riparius) important food for brush rabbits, but shrubs such as
California wild rose Rosa californicg marsh baccharis

L bachmarkby Waterh " 1838 and q (Baccharis douglas)j and California blackbernRubus
epus bachmarby Waterhouse in and renarhe ursinug also are eaten. When available, green clover

trowbridgii by Baird in ;855, and ret_ﬂescribed with the (Trifolium wormskioldi) is preferred over all other foods
currently accepted specific nameSyivilagus bachmani (Orr 1940)

by Lyon in 1904 (Larsen 1993). The species is found '

west of the Cascade-Sierra crest from the Columbia Reproduction and Demography-Breeding of

River to the tip of Baja California (Williams and Basey riparian brush rabbits is restricted to the period of female
1986). Thirteen subspecies of brush rabbit arereceptivity, approximately January to May, putting this
recognized. The riparian brush rabit,b. riparius is species at a competitive disadvantage to the desert
one of eight subspecies found in California. It was cottontails outside the park that breed all year. Gestation
described by Orr (1935) based on a specimen from thgs apout 27 days, the usual litter size is 3 or 4, and females
west side of the San Joaquin River about 3 kilometers (zproduce 3 to 4 litters during the season. On average, a
miles) northeast of Vernalis in Stanislaus County, female may produce 9 to 16 young each year. Although
California. this is a relatively high reproductive rate, it is lower than
many other cottontail species, and five out of six rabbits

bt[))'escrr]iption—bBrl?h' rab.birt]s dafre sn;alll, blrownishh do not survive to the next breeding season (Mossman
rabbits that can be distinguished from their relative, t €1955 Chapman and Harman 1972).

desert cottontail, by a smaller, inconspicuous tail and

uniformly colored ears (no black tip) (Figure 66). The  The population at Caswell Memorial State Park may
adultriparian brush rabbit is about 300 to 375 millimeters pave reached its lowest numbers after a flood in 1976

(10.58 to 13.23 inches) long, and can be distinguishedyhen survivors were removed to dry land from trees and
from other subspecies by its relatively pale color, gray

sides, darker back, and the fact that, viewed from above,

its cheeks protrude outward rather than being straight or —

concave (Orr 1940).

Taxonomy—The brush rabbit was described as

Historical Distribution.—Historically, the riparian
brush rabbit was found associated with riparian forests
along portions of the San Joaquin River and its tributaries
on the Valley floor, from at least Stanislaus County to the
Delta.

Current Distribution.—By the mid-1980s, largely 2
because of habitat destruction, the riparian forest within
the former range of the riparian brush rabbit had been
reduced to a few small and widely scattered fragments,
totaling about 2,100 hectares (5,189 acres). At 104.5rjgyre 66 lllustration of a riparian brush rabbit. Drawing by
hectares (258.2 acres), Caswell Memorial State Park, onyendy Stevens ( © CSU Stanislaus Foundation).

S
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Q riparian brush rabbit o ————————
KILOMETERS

Figure 67. Distributional records for the riparian brush ral§Siglvilagus bachmani riparius).
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shrubs by Park personnel in boats. After flooding in (B. swainsorji and red-shouldered hawl. (ineatus,
1986, the population was estimated at between 10 and 20wls, feral cats, gray foxes, coyotes, and dogs.
individuals (Williams in litt. 1988). In 1993 the

population was estimated by Williams (in litt. 1993) at  Activity Cycles—Riparian brush rabbits are most
213 to 312 individuals, and considered to be at carryingactive during the twilight hours around dawn and dusk.
capacity under prevailing environmental conditions. Depending on season, the main activity periods last 2 to
Surveys were conducted in May 1997 after extensive4 hours. The least activity is from about 1030 to 1600 h
winter flooding at Caswell State Park. No riparian brush (Chapman 1974).

rabbits were live-trapped. Only one rabbit was sighted

(D. Williams pers. comm.). Habitat and Community Associations-Riparian

brush rabbits live in the brushy understory of Valley

Behavior and Species Interactiors-Brush rabbits  riparian forests. Forest with a closed canopy, however,
are closely tied to cover, and usually remain for severalgenerally lacks sufficient understory of shrubs for their
seconds to minutes just inside dense, brushy cover beforBeeds. Where mats of low growing wild roses, wild
venturing into the open. They seldom move more than sgrape Vitis californicg), and blackberries are found in
meter from the cover, then remain motionless, watchingsavannaike settings, brush rabbits live in tunnels
for signs of danger. When pursued, they leap back int¢hrough the vines and shrubs.
the cover of shrubs instead of heading into open ground ) o _
(Chapman 1974). They will not cross large, open areas, $|tes inhabited by rlpquan brush rabbits qsually have
and hence are unable to disperse beyond the dense brugMix of roses, blackberries, marsh baccharis, and grape

of the riparian forest at Caswell Memorial State Park Vines, with high volumes of roses and coyote bushes
(Williams in litt. 1988). (Baccharis sp.) in comparison to uninhabited sites.

There are significantly more ground litter and surface

The riparian brush rabbit can climb into bushes andarea of roses and significantly fewer willows in the
trees, though its climbing is awkward and its abilities canopy and understory (none) at sites inhabited by
limited. This trait probably has significant survival riparian brush rabbits than sites occupied by desert
value, given that the riparian forests that are its preferredcottontails. Presence of more surface litter and lack of

habitat are subject to inundation by periodic flooding Willows in the understory signify areas of higher ground
(Chapman 1974, Williams in litt. 1988). that are not flooded regularly or heavily (Williams and

Basey 1986).
Individuals are intolerant of each other when they
come too close, but there is no well defined territoriality. ~ Reasons for Decline—Two phenomena jointly have
Young are more tolerant of approach by another rabbitoeen the primary cause of the decline of the riparian
than are adults (Chapman 1974). brush rabbit. Both had their origin in the completion,
beginning in the 1940s, of large dams for irrigation and
When weather conditions are appropriate, individualsflood control on the major rivers of the Central Valley.
spend considerable time in the early mornings andThe first was the destruction and fragmentation of the
afternoons on a log or a dfgrm (a resting place fora San Joaquin Valley riparian forest by conversion to
rabbit) basking in the sun. Favored basking sites are aarious urban and agricultural uses, and its degradation
few inches from cover no more than about 46 centimeterghrough a variety of other human activities. By the mid-
(18 inches) above ground, and protected by a partial, low-1980s, this community had been reduced to only about
stratum canopy (Williams in litt. 1988, D.F. Williams 5.8 percent of its original extent. There probably is less
unpubl. observ.). today (Larsen 1993).

Common mammalian associates of riparian brush  The second, more specific phenomenon was the
rabbits are riparian woodrats, roof rats, western grayconversion of land within the floodplains from shrub-
squirrels Bciurus griseds American opossums dotted pasture land to vineyards, orchards, and row
(Didelphis virginiang, striped skunks, feral catBdlis crops, with attendant land clearing and leveling, and the
sylvestri3, gray foxes, coyotes, and feral dogs (Basey building and maintenance of levees. The land along
1990, Williams in litt. 1988). Predators of riparian brush rivers no longer exhibits the small patches of shrub-
rabbits include red-taile®(iteo jamaicensjsSwainson’s ~ covered upland that once provided rabbits refuge from
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flooding and predation (Williams and Basey 1986, dispersal cannot be expected. Thomas (1990) suggested
Williams in litt. 1988). that, to assure the medium- to long-term persistence of
birds or mammals, the geometric mean of population size
Threats to Surviva—The primary threat to the should be about 1,000 for species with normally varying
survival of the riparian brush rabbit is the limited extent numbers and about 10,000 for species exhibiting a high
of its existing habitat and the fact that there is only onevariability in population size. With its maximum
extant population. Periodic flooding still occurs along all population size limited by the size of its habitat well
major rivers in the Valley (Kindel 1984). The increased below either of these suggested minimums, the riparian
predation to which these animals are exposed whilebrush rabbit population is at a high risk of imminent
taking refuge on cleared levees (Nolan 1984) or inextinction from several consequent threats related to
exposed bushes or trees contributes directly to pOpU|ati0I'p0pu|ation genetics and dynamics and environmental
decline and an elevated risk of extinction. With variability.
behavioral restrictions on its freedom of movement (low
vagility) and the dearth of habitat suitably protected from  Conservation Efforts—In 1986, after surveys along
frequent floods down-stream of Caswell Memorial State rivers within its historical range indicated that there was
Park, there is little chance that individuals that escapeonly a single, small extant population in Caswell
drowning or predation will meet mates or reproduce. Memorial State Park (Williams and Basey 1986), the
riparian brush rabbit was designated as a “Mammalian
The long-term suppression of fire in Caswell Species of Special Concern” by the CDFG’s Wildlife
Memorial State Park, combined with prolonged drought, Management Division. It was given Federal category-1
has caused the build-up of high fuel loads. The densegandidate status by USFWS in 1985 (USFWS P85
brushy habitat to which the rabbits are restricted is thusand remains a candidate for listing in USFWS’s most
highly susceptible to catastrophic wildfire that would recent Notice of Review (USFWS 1996). Although there
cause both high mortality and severe destruction ofhas been no action on the Federal listing, the subspecies
habitat. Recovery of the riparian brush rabbit population\as listed as endangered by the State of California in
from such a devastating event would be improbable.  May 1994 (Title 14, Division 1, California Administrative

) ) o o ~ Code, Section 670.5, Animals of California declared to
Like most rabbits, the riparian brush rabbit is subject ;5 endangered or threatened).

to a variety of common diseases, including tularemia,
plague, myxomatosis, silverwater, encephalitis, listeriosis,  Besides the passive protection afforded to the species
Q-fever, and brucellosis. These contagious, andby the status of Caswell as a State Park, the California
generally fatal, diseases could be transmitted easily tdDepartment of Parks and Recreation funded a study of
riparian brush rabbits from neighboring populations of ecology and habitat management of riparian brush
desert cottontails (Williams in litt. 1988). In a rabbits (Basey 1990, Williams in litt. 1988) and a small
widespread, genetically heterogeneous population, sucltnammal inventory (Cook in litt. 1992). California
an outbreak would be of minimal concern. However, in Department of Parks and Recreation, Bureau of
this small, inbred, remnant brush rabbit population, thisReclamation, and USFWS, through the Endangered
kind of epidemic could quickly destroy the entire Species Recovery Program, funded a population
population. assessment in the winter of 1993 and 1996-1997
(Williams in litt. 1993; D. Williams pers. comm.). The
Dependence on nearly continuous shrub cover, andcyjifornia Department of Parks and Recreation has
low vagility, competition with the more fecund and expanded fire trails in Caswell Memorial State Park,
vagile desert cottontail (Ingles 1941, Chapman 1971,yhich provides additional edge habitat for rabbits and
Chapman and Wilner 1978) is a significant threat to thepetter access to fight fires. The agency also has an on-
riparian brush rabbit in the ecotone communities betweer\going control program for feral animals, has curtailed
the riparian shrublands and the open, xeric plantyround-squirrel control (brush rabbits will eat treated bait
communities of the San Joaquin Valley (Williams 1986). yeant for ground squirrels), and is involved in ongoing

. . i L planning for habitat protection for wildlife in the park.
Given the biology and behavior of riparian brush

rabbits and the smaliness and highly fragmented The only other management activity focused on the
distribution of the remnant of their habitat, natural (jnarian brush rabbit at this time is a project to establish
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an experimental population on the Kings River in Fresno  An element in the conservation strategy is restoration
County, outside of the historical range of the subspeciesof riparian habitat on Bureau of Reclamation property
This effort was initiated when Endangered Speciesalong the Kings River in Fresno County. This area is
Recovery Program suggested to Bureau of Reclamatiorutside the historical geographic range of the riparian
that establishing a population of riparian brush rabbits onbrush rabbit. Its importance is paramount, however,
public property along the Kings River could be one because there is not another site in public ownership that
option for partially meeting their mitigation offersthe potential for quickly restoring sufficient habitat
responsibilities under the Friant Biological Opinion. to support a population. Establishment of a second
Besides Bureau of Reclamation, potential participants inpopulation is essential to prevent a single flood, wildfire,
this cooperative project include Caltrans, Endangeredor other disaster from causing extinction of the rabbit.

Species Recovery Program, Fresno County, COE and
CDFG. Conservation Actions— Because of the small size of

remaining blocks of potential habitat, and the severely

Conservation Strategy—Expansion of the existing limited dispersal capability of the riparian brush rabbit, it
Park and management of areas of Caswell Memorialis likely to require continuing special protection of its
State Park where the brush rabbit is found to revitalizehabitat and population. Realization of this limitation
decadent shrubs, reduce fire hazard, and provide uplandhould remove barriers to the rapid establishment of as
refuges and reduce predation during periodic flooding, ismany populations in remnant habitat as possible, and
necessary for optimal survival of this population. sustaining those populations by reintroduction should
However, this would require willingness from adjacent any one become extinct. In furtherance of these
landowners to sell or dedicate the property for expansiorobjectives, the needed actions are:
of the riparian community, which has not been the case in
the past, and may not be a practical option. Yet, even 1. Establish an emergency plan and monitoring

should this be achieved, expansion and enhancement of system to provide swift action to save
habitat of the park will not be sufficient to secure the individuals and habitat at Caswell Memorial
survival of the species. State Park in the event of flooding, wildfire, or a

disease epidemic.
Primary to conservation of the riparian brush rabbit is
the establishment of other viable populations within its 2. Develop and implement a cooperative riparian

historical range. Potential translocation sites exist on brush rabbit conservation program that will
state and Federal lands, and lands covered by Federal include, at a minimum:
wildlife habitat easements along or adjacent to several
stretches of the Stanislaus and San Joaquin Rivers. Until a. ldentifying and obtaining biological
new populations are established, there must be close and information needed in management
constant vigilance to detect any immediate threat from decisions.  Especially important is to
fire, flooding, or disease and to allow emergency action measure the genetic composition of the
to prevent extinction of the species. population preparatory to any translocation.
The objective is to ensure that translocations
The major problems with existing potential habitat neither deplete the genetic diversity of the
outside Caswell Memorial State Park, including that with source population nor unduly restrict
wildlife habitat easements and part of the National diversity in the translocated populations.

Wildlife Refuge system, are frequent flooding and lack
of sufficient connected habitat (Williams and Basey
1986). A substantial amount of this property could
become useable habitat for brush rabbits by providing
protection from flooding. Dikes or raised areas with
cover to shelter from high water, cessation of wood
cutting, and stopping the removal of logs and limbs, and
curtailment of livestock grazing are all that are needed
along several stretches of the Stanislaus River
downstream from Caswell Memorial State Park.

b. A riparian brush rabbit management plan
for Caswell Memorial State Park that will
incorporate elements detailed by Williams
(in litt. 1988; incorporated by reference)
relating to predator and pest control; fire
lines and access roads; campground,
picnic, and recreation areas; brush and fuel
control; mosquito abatement; habitat
enhancement; and expansion of the Park.
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Establishment of at least three additional
wild populations in the San Joaquin Valley,
in suitable habitat within the rabbit's
historical range.

A monitoring program of all riparian brush
rabbit populations to assess population
trends and status.

A long-term translocation preplan for the
prompt re-establishment of eliminated
populations.

A cooperative program, to take effect once
the minimum of four protected populations

apparently is isolated from other populations of
LeConte’s thrasher and is resident instead of migratory
(Grinnell 193®, Sheppard 1973). Sheppard (1973)
suggested that the exchange of genetic material between
the San Joaquin population and others probably does not
occur, but there has been no genetic analysis.

Phillips (1965, according to Sheppard 1973)
described the San Joaquin population as having a slightly
darker crown than back, with slightly lighter sides,
flanks, and breast when compared wiitH. arenicola
Analysis of measurements between the two subspecies
and the San Joaquin Valley population indicated no
significant difference (Sheppard 1973), and Sheppard
concluded that. I. macmillanouras a synonym of. |.

are established, to place excess young (0f|gcontei.

other animals as appropriate) from
populations at carrying capacity onto
private parcels with suitable habitat where
owners are wiling to enter into a
management agreement.

3.
within 3 years of recovery plan approval.

8. LeConte’s Thrasher
(San Joaquin Valley Population)
(Toxostoma lecontei lecontei)

Taxonomy—The genud oxostomas comprised of
10 species of thrashers, all of which are found in North
America.
southwestern United States and northwestern Mexico
California species within the genus include LeConte’s
thrasherT. leconte), California thrasherT(. redivivumn,
crissal thrasherT(, crissalg¢, and Bendire’s thrasher.(
bendire) (Peterson 1990). The type specimen of
LeConte’s thrasher was described by Lawrence (1852
from a single specimen collected in Yuma County,
Arizona by John L. LeConte. Phillips (1965) described

the population of LeConte’s thrasher found in the San

Joaquin Valley ag. |. macmillanourafrom four birds
collected near Buttonwillow, Kern County, California.
However, only two subspeciesiofieconteare currently
recognized by the American Ornithologist’s Union: the
desert thrashefT( I. arenicolg, and LeConte’s thrasher
(T. 1. leconte). The San Joaquin Valley population of the

LeConte’s thrasher has yet to be officially recognized (S.
Fitton pers. comm.). The San Joaquin Valley population

Reevaluate the status of the riparian brush rabbit7s 5 grams (1.9-2.6 ounces; Sheppard 1973).

Most thrasher species breed in the arid

Description—The LeConte’s thrasher is a medium-
sized songbird, about the same size as the northern
mockingbird Mimus polyglottos The total length and
weights are nearly identical for both sexes: 240-280
millimeters (9.4-11 inches; Ridgeway 1907) and 54.5-
The
LeConte’s thrasher has a plain grayish- or sandy-colored
body without wing bars or spots.

Identification.—The LeConte’s thrasher (Figure 68)
is distinguishable from songbirds other than thrashers by
its long, nearly black, tait{l2 centimeters;4.7 inches),
and its distinctly-curved black bilkR.7 centimeters;1
inch). The adult LeConte’s thrasher is distinguished
from other thrashers by its unspotted breast, pale buffy
crissum(undertail feathers), dark eye, lack of distinct
superciliary strig (above the eye), and dark tail
contrasting sharply with the much paler body. The
California and crissal thrashers are larger and darker.
The California thrasher has a cinnamon crissum. The
crissum of the crissal thrasher is a deep cinnamon-rufous
)color (Sheppard 1970). The San Joaquin Valley
population of LeConte’s thrasher has a slightly darker
crown than back, and slightly lighter sides, flanks, and
breast than the desert thrasher (Phillips 1965).

Historical Distribution.— LeConte’s thrasher occurs
in two separate geographic areas: the Colorado and
Mojave deserts, and the southern San Joaquin Valley.
Knowledge of the distribution of LeConte’s thrashers has
changed considerably in the last 100 years (Ridgeway
1907, Sheppard 1973). Most LeConte’s thrashers are
found between sea level and 1,150 meters (3,800 feet)
(Sheppard 1973). The northernmost location for
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LeConte’s thrasher was Mono County, California; the
southernmost was on the west coast of Baja California.
The historical range for the San Joaquin Valley
population of LeConte’s thrasher included the west side
of the San Joaquin Valley, from the Panoche Mountains,
Fresno County, in the north, to Maricopa, Kern County,
in the south (Figure 69) (Dobkin and Granholm 1990).
Grinnell (193®) used a reverse “J” shape to describe the
range: the northern extent stopped at Huron, the valley
floor of the San Joaquin Valley was excluded, and neither
the Carrizo Plain or Cuyama Valley were included.
Sheppard (1970) added the Carrizo and Cuyama based on
his personal observations, added the valley floor based
on specimens near Wasco collected after Grinnell, and
added the Panoche Mountains based on an observation
by a birder. The species also is widespread in the Mojave
and Colorado deserts (Laudenslayer et al. 1992).

Current Distribution—The current distribution of
the San Joaquin Valley population of LeConte’s
thrashers is determined largely by the presence, structure,
and vigor of saltbush, proximity to other saltbush areas,
size of habitat fragment, and presence of California
thrashers. The picture is of a complex of islands with
relatively insurmountable distances of unsuitable habitat
separating them. Irrigation and land development have
eliminated a considerable amount of former habitat in the
San Joaquin Valley, restricting the San Joaquin Valley
population of LeConte’s thrashers to a small portion of its
former range (Laudenslayer et al. 1992). There are five
known and one potentially extant population areas. Each
area is a mosaic of habitats ranging from unsuitable to
fair habitat (only two of the five areas have good to
excellent habitat). A brief discussion of each area
follows:

1. Maricopa. This area extends from Belridge on
the north, south to Devil's Gulch south of

Figure 68. lllustration of a LeConte’s thrasher. Drawing by
Wendy Stevens (© CSU Stanislaus Foundation).
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Maricopa, east to the California Aqueduct and
Pentland, and west to the lower third of the
Temblor Mountains. This is by far the largest
and best habitat area. Much of the area has only
poor conditions with very low densities. The
highest concentrations are near Maricopa and
McKittrick. The southwest corner of the
Belridge oil field has several hundred acres of
good habitat. Several pairs of thrashers
persisted here through the drought. This area is
connected to habitat to the south by saltbush
habitat that is unsuitable for nesting (sparse
density of individuals with sparse crowns and
less than 1 meter (3 feet). This is the smallest
patch of occupied nesting habitat (S. Fitton,
unpubl. data). While separated by the Temblor
Mountains, birds from the Maricopa region, no
doubt, are in occasional contact with the birds of
the Carrizo Plain Natural Area.

Lost Hills. This area extends north from
Highway 46 north and west from the California
Aqueduct for less than 9.6 kilometers (6 miles).
The habitat patches are small and highly
fragmented. There are probably fewer than 20
pairs of thrashers here. Some of the best habitat
that remains is in the bottoms of historic oil
separation ponds. No saltbush habitat connects
this population with any other. Additionally,
significant distances of plowed ground separate
this population from the Maricopa and
Kettleman Hills populations. This populationis
probably as isolated as it would be on a real
island.

Kettleman Hills. This area is currently confined
to the north dome of the Kettleman Hills, north
of Highway 41 north to the end of the saltbush
habitat south of Jayne Road, east to Interstate 5,
and west to the edge of the agriculture east of
Highway 33. There is little good habitat in the
Kettleman Hills, and what is extant probably
supports fewer than 20 pairs. This is 10 times
fewer than what J.M. Sheppard (pers. comm.)
estimated during the late 1960s. This area is
entirely surrounded by plowed ground, making
it an island of habitat for thrashers. The area has
good potential for habitat improvements on all
the domes of the Kettleman Hills and the
adjacent alluvial fans. Without grazing, the
Kettleman Hills accumulate a thick and tall
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mulch that is generally avoided by LeConte’s
thrashers.

Carrizo Plain. This area is composed of two
subunits. One is the Elkhorn Plain. LeContes’
thrasher numbers are few but extend from
Wallace Creek on the north, south to Beam Flat,
west from the lower portions of the Temblor

Mountains to the edge of the alkaline flats

dominated by spiny saltbush. The other subunit
of habitation is at the southern end of the
Carrizo Plain, from Wells Ranch east to south of
the Traver's Ranch south of Soda Lake Road,
and south to the edge of the Caliente Mountains.

River.

Panoche Mountains. Recent surveys have not
located LeConte’s thrashers north of Kettleman
Hills (S. Fitton unpubl. observ.). While some of
the habitat looks suitable, only California
thrashers have been seen recently. Itis possible
that conditions have changed in favor of
California thrashers since LeConte’s thrashers
were last seen. If LeConte’s thrashers occur in
the Panoche Mountains their numbers must be
very low. Italso is likely that such a population
would be isolated from the Kettleman Hills
population, the next closest location for the

The birds of these two subunits no doubt come species.
into contact with each other as well as
LeConte’s thrashers from the Maricopa area.  Other areas that historically have had LeConte’s
They may also come in contact with the thrashersorappear to be suitable and have been surveyed
Cuyama area birds but this seems unlikely. over several years without success are: Panoche Hills,
These LeConte’s thrashers are in contact with Panoche/Silver Creeks, Tumey Hills, Antelope Hills,
California thrashers a|ong the Temblor and Sunflower VaIIey, alluvial fans on the south side of
Caliente Mountains. In addition, California Caliente Mountain, Soda Lake in Carrizo Plain, Warthan
thrashers also are regularly seen on the CarrizaCreek, Los Gatos Creek, Guijarral Hills, Skunk Hollow,
Plain at the KCL Ranch and Wells Ranch. north of Bakersfield, and isolated patches of saltbush
along Interstate 5 from Stockdale Avenue north to
Cuyama Valley. Since the time Sheppard Twisselman Road (S. Fitton and L. Saslaw unpubl. data).
(1970) first found LeConte’s thrashers in
Cuyama Valley, much of the habitat has been ~ Food and Foraging—The LeConte’s thrasher
converted to agriculture. Now, after extensive occupies a highly specialized niche within the ecosystem
surveying, the species is only found in a small (Sheppard 1973). This species obtains most of its food on
area dominated by ephedra, from the mouth ofthe ground by digging 5 to 7.6 centimeters (2 to 3 inches)
Ballinger Canyon north to CA Highway 166. In into the substrate. Foraging activity occurs in the litter
the area around Ventucopa, only California under saltbush plants, on the surface of the ground, or 2 to
thrashers have been found. Extensive alluvial 3 inches into the substrate. The food of the LeConte’s
fans supporting common saltbushes occur thrasher consists almost entirely of arthropods, including
along the southern flank of the Caliente Scorpions, spiders, beetles, grasshoppers, and butterfly
Mountains. Except for one record in 1990, all and moth larvae. Occasionally, this species will feed on
other surveys have found only California seeds, small lizards, or other small vertebrates (Bent
thrashers. Along the Cuyama River is prime 1964, Sheppard 1970). LeConte’s thrashers are not
California thrasher habitat, and they were the known to drink water; their diet is their only source of
only thrashers found there. There are probablywater (Sheppard 1970).
fewer than 10 pairs of LeConte’s thrashers in
the Cuyama Valley (S. Fitton and L. Saslaw Reproduction—Singing starts in mid-autumn and
unpubl. observ.). If the alluvial fans east of CA Peaks in late December and January, as egg-laying
Highway 33 reverted to native shrublands, begins. The species is not migratory and pairs remain
LeConte’s thrashers would no doubt respond bytogether throughout the year. The breeding season for
expanding into the habitat. LeConte’s thrashers LeConte’s thrasher begins in late January and extends
in the Cuyama Valley are surrounded by through early June, with the peak ranging from mid-
excellent, occupied California thrasher habitat March to mid-April (Sheppard 1970). This species may
as well as a nearly continuous, narrow belt of have up to three broods during the reproductive season.

California thrasher habitat along the Cuyama Clutch size is usually 3 eggs (range 2 to 4). Eggs are
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incubated for 14 to 20 days by both parents. Youngupon the eggs, young, and adults of LeConte’s thrashers

fledge 14 to 18 days after hatching (Sheppard 1970). include hawks, owls, greater roadrunners, antelope
ground squirrel, cats, dogs, coyotes, and various species

Nesting sites are located in tall, robust common of snakes (Sheppard 1973).

saltbushes that can support a nest located 66 to 71

centimeters (26 to 38 inches) above the ground Activity Cycle—The San Joaquin Valley LeConte’s

(Sheppard 1970). Such plants are often along wellthrasher is active during daylight, throughout the year.

established drainages, or are older, well formed plants orlittle or no activity takes place during periods of higher

upland sites. These plants usually have a full canopy thatemperatures (above 35-38 degrees Celsius) (Sheppard

maintains foliage from the ground level to the upper 1970).

canopy. Such tall plants must be available for nesting

activities. LeConte’s thrashers are absent from habitats Habitat and Community Associations-LeConte’s
without this structure (S. Fitton unpubl. data). thrashers are generally found in open desert scrub, alkali

desert scrub, and desert succulent scrub. In the San
Demography—Grinnell (193®) estimated 2.6 pairs  Joaquin Valley, the species is found primarily in habitats
per square kilometer (less than 1 per square mile) neadominated by common saltbush, and often frequents
McKittrick, Kern County, California during late desert washes and flats with scattered bushes
February and March, when adults are less obvious. VeryfLaudenslayer et al. 1992). Nesting habitat mainly is in
high densities of approximately 26 pairs per squaretaller, bushier shrubs. Sheppard (1970, 1973) found San
kilometer (10 pairs per square mile) were reported nearJoaquin LeConte’s thrashers most commonly associated
Maricopa, Kern County, California (Sheppard 1970). with sandy and alkaline soils, but believed that, except
Densities throughout the range of this species usuallyfor texture, soils had little direct effect on the distribution
range from 0 to 13 pairs per square kilometer (0 to 5 pairsof the species.
per square mile) (Sheppard 1970). San Joaquin Valley
LeConte’s thrashers banded near Maricopa used from 20  Within the Maricopa region, LeConte’s thrashers are
to 50 hectares (8 to 20 acres) per pair over 1 yeatn contact with California thrashers wherever patches of
(Sheppard 1973). About 6 hectares (15 acres) are needatllow and/or big saltbush are found, and along the
per pair for nesting territory (Sheppard 1970). Since thefoothills of the Temblor Mountains wherever the slope
late 1960s, densities of the San Joaquin Valleyincreases and eastwoodia and narrowleaf goldenbush
population of LeConte’s thrasher have declined except inbegin to dominate on north-facing slopes. California
a few core areas (Laudenslayer et al. 1992). thrashers occupy moister and shadier locations (even as a
microclimate).
Behavior and Species Interactions-The LeConte’s
thrasher is a resident species, remaining year round in LeConte’s thrashers commonly occur in spiny
suitable habitat. In general, the LeConte’s thrasher is galtbush and ephedra communities. As elsewhere, they
terrestrial bird, running among shrubs rather than flying. are confined to more gentle slopes. Since the saltbush
The LeConte’s thrasher is highly territorial through much recruitment year of 1991, the species has invaded the new
of the year. Males become less territorial during thesaltbush stands on the Carrizo Plain, west of the San
summer months when they are molting and young areAndreas Fault.
dispersing. The territory is most actively defended

between early December and early February (Sheppard Reasons for Decline—Habitat degradation and loss
1970). to agriculture, urbanization, oil and gas development,

fire, and over-grazing by livestock are the primary

Potential competitors for food and nesting sites reasons for decline of the San Joaquin Valley population
include California thrasher, sage thrast@repscoptes ~ Of LeConte’s thrasher (Laudenslayer et al. 1992).
montanuy, northern mockingbird, loggerhead shrike ) )
(Lanius ludovicianus and greater roadrunn@gococcyx Threats to Survival—Because of the San Joaquin
californianug (Sheppard 1973). At Maricopa, Valley _Lg_Conte’s _thrasher’s Ilmlted mobility a_md .
California, San Joaquin Valley LeConte’s thrashers ar]d.susceptlbnlty to habitat fragmer_ltatlon and degradation, it
loggerhead shrikes often nest within 20 meters (65 feetyS Vulnerable to becoming isolated and eventually
of each other (Sheppard 1973). Species known to pre)ghappeanng from a nesting area. The loss of expansive
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areas of suitable nest sites in common saltbushes and activities that maintain the saltbush community between
dense layer of herbaceous cover are of considerablevells and facilities, and tall saltbushes along drainages,
threat to LeConte’s thrasher populations. Though ado provide substantial habitat for this species. Most of
significant amount of saltbush-dominated communities the oil fields in the western foothills of the southern San
has been converted to agricultural land use, there remaindoaquin Valley provide suitable thrasher habitat. Large-
substantial acreage of annual rangelands on the west sidcale changes of land use or oil field intensity are not
of the San Joaquin Valley that may be suitable for thisexpected. However, substantial change in land use from
species. Whether these habitats are occupied depends @il activities to more intensive industrial, commercial or
the structure of the saltbush overstory, the size of theresidential land use would pose a threat to LeConte’s
habitat patch, and the connectivity among habitatthrasher populations.
patches.
Conservation Efforts—The San Joaquin Valley
Much of the remaining habitat is predominately used population of LeConte’s thrasher is not a candidate for
for livestock grazing and petroleum production. Neither Federal listing, but is considered a species of concern. It
of these land uses is a threat in itself, but such uses muss also a California Species of Special Concern (Remsen
consider the maintenance of tall mature common1978). No areas of habitat have been set aside specifically
saltbush if LeConte’s thrashers are to persist. for this thrasher. However, conservation areas set aside
for other species in jeopardy (e.g., San Joaquin kit fox,
Suitable saltbush structure can be eliminated bygiant kangaroo rat, blunt-nosed leopard lizard, etc.) also
heavy livestock grazing which mechanically damageshave benefited this species.
plants and reduces plant cover. Many acres of suitable
habitat have been eliminated through grazing practices The maintenance of saltbush communities has been
that remove saltbush structure or restrict seedlingidentified as a management objective in the Carrizo Plain
establishment.  However, suitable habitat can beNatural Area, Elk Hills Naval Petroleum Reserves in
reestablished with modification of livestock grazing California, on USBLM lands in western Fresno, Kings,
practices that allows for seedling establishment and théKern and San Luis Obispo Counties, and at the Lokern
development of plants greater than 1.5 meters (4.92 feethrea. The maintenance of saltbushes in drainage
in height and scattered across the landscape. channels and conservation of natural lands in the oil
fields are also being addressed in the Kern County Valley
Wildfires that burn large acreages of saltbushes mayFloor Habitat Conservation Plan. However, the lands in
eliminate suitable LeConte’s thrasher habitat. The conservation programs are a small percentage of the
duration of such habitat loss may depend on fire gvailable habitat.
frequency, climatic conditions that favor saltbush
reestablishment, and livestock grazing practices. While  Conservation Strategy—A systematic review,
fire kills common saltbushes (D. Germano and L. Saslawdistributional survey, and population monitoring of the
unpublished data), the site can be repopulated withSan Joaquin LeConte’s thrasher are needed to clarify the
saltbushes under favorable climatic conditions andbird’s distributional and population statuses, potential
compatible grazing practices (S. Fitton unpubl. data). threats of endangerment (Laudenslayer et al. 1992), and

listing status.
Dense cover of herbaceous vegetation, especially

introduced annual grasses and filaree that result in thick Maintenance of the saltbush communities in the oil
mats of dead vegetation, reduce foraging habitat for thidfields will be a key component for conservation and
species. A dense cover of herbaceous vegetation alstecovery. Management practices that avoid saltbush
increases the risk of wildfire by supplying a carpet of fine drainages, minimize habitat disturbance, and promote
fuels that is susceptible to fire starts and increases fireeclamation of degraded saltbush communities will aid in
intensity, which kills saltbushes by carrying fire into and recovery. Reintroduction of LeConte’s thrashers into
through stands of saltbushes. patches of suitable saltbush larger that 405 hectares

(1,000 acres) should be investigated.
Intensive petroleum development that eliminates all

vegetative cover over large acreage eliminates LeConte’s Maintenance of remaining saltbush communities and
thrasher habitat. However, light and moderate petroleunconnecting fragmented stands of suitable habitat in
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southwestern Kern County would significantly reduce Naval Petroleum Reserves in California (1 and 2),
the threats to this species. Annual rangelands found o.okern Area, USBLM lands around Taft and Maricopa,
deeper alluvial soils that are capable of supporting talland the Elkhorn Plain. If such provisions are included
stands of common saltbushes should be promoted oand implemented in the Kern County Valley Floor
public and private rangelands. Grazing managementHabitat Conservation Plan, long-term conservation
practices that aid in the establishment and maintenance girobably can be achieved.

common saltbush on suitable sites should be introduced

to livestock producers for management and economic  The status of the San Joaquin Valley population of the
evaluation. Appropriate grazing management practiced-eConte’s thrasher should be reevaluated within 5 years
on Federal, CDFG and other conservation lands shoul®f recovery plan approval or when new information is
be implemented to maintain suitable saltbush andavailable, whichever is less.

herbaceous structure. Key conservation areas include the
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